
Ɇɢɧɢɫɬɟɪɫɬɜɨ ɧɚɭɤɢ ɢ ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ ɊɎ 
Ɏɟɞɟɪɚɥɶɧɨɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɚɜɬɨɧɨɦɧɨɟ 

ɨɛɪɚɡɨɜɚɬɟɥɶɧɨɟ ɭɱɪɟɠɞɟɧɢɟ 
ɜɵɫɲɟɝɨ ɨɛɪɚɡɨɜɚɧɢɹ 

«ɋɂȻɂɊɋɄɂɃ ɎȿȾȿɊȺɅɖɇɕɃ ɍɇɂȼȿɊɋɂɌȿɌ» 
ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ ɮɢɥɢɚɥ 

ɢɧɫɬɢɬɭɬ 

Ʉɚɮɟɞɪɚ ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɢ, ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɣ, ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ ɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɟɬɟɣ 

ɤɚɮɟɞɪɚ 

 
 

ɍɌȼȿɊɀȾȺɘ 
Ɂɚɜɟɞɭɸɳɢɣ ɤɚɮɟɞɪɨɣ 
________    Ⱥ.Ⱥ. Ⱥɱɢɬɚɟɜ 
       ɩɨɞɩɢɫɶ       ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
«____» _________ 2022 ɝ. 

 
 

ȻȺɄȺɅȺȼɊɋɄȺЯ ɊȺȻɈɌȺ 
 

13.03.02 – ɗɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɚ ɢ ɷɥɟɤɬɪɨɬɟɯɧɢɤɚ 
ɤɨɞ – ɧɚɢɦɟɧɨɜɚɧɢɟ ɧɚɩɪɚɜɥɟɧɢɹ 

 
ɉɊɈȿɄɌɂɊɈȼȺɇɂȿ ɋȺɊȺɇɉȺɍɅɖɋɄɈɃ Ƚɗɋ ɇȺ ɊȿɄȿ Ʌəɉɂɇ. 

ɈȻɋɅɍɀɂȼȺɇɂȿ ɋɂɅɈȼɕɏ ɌɊȺɇɋɎɈɊɆȺɌɈɊɈȼ 
ɬɟɦɚ 

 
 
 

Ɋɭɤɨɜɨɞɢɬɟɥɶ 

 
         ______  

ɩɨɞɩɢɫɶ, ɞɚɬɚ 
 

 
ɞɨɥɠɧɨɫɬɶ 

 

Ɋ.ɘ. Ȼɟɥɹɟɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 

    

ȼɵɩɭɫɤɧɢɤ ___________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 Ⱦ.ɋ. Ȼɭɝɚɟɜ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

    

 
 
 
 
 
 
 

ɋɚɹɧɨɝɨɪɫɤ; ɑɟɪёɦɭɲɤɢ 2022  

ɤɚɧɞ.ɬɟɯɧ.ɧɚɭɤ, ɞɨɰɟɧɬ 
ɤɚɮɟɞɪɵ 

ȽȽɗɗɋ ɋɚɹɧɨ-ɒɭɲɟɧɫɤɢɣ 
ɮɢɥɢɚɥ ɋɎɍ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɬɢɬɭɥɶɧɨɝɨ ɥɢɫɬɚ ȻɊ ɩɨ ɬɟɦɟ «ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ 
ɋɚɪɚɧɩɚɭɥɶɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ʌɹɩɢɧ. Ɉɛɫɥɭɠɢɜɚɧɢɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ» 
                                                                

 

Ʉɨɧɫɭɥɶɬɚɧɬɵ ɩɨ ɪɚɡɞɟɥɚɦ: 
 
 

   
ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ ________ 

ɩɨɞɩɢɫɶ, ɞɚɬɚ 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɉɫɧɨɜɧɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ ɚɜɬɨɦɚɬɢɤɚ 
 
 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

Ʉɨɦɩɨɧɨɜɤɚ ɫɨɨɪɭɠɟɧɢɹ ɢ ɝɢɞɪɨɭɡɥɚ ________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

_______________ 
ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 

 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ. Ɉɯɪɚɧɚ ɬɪɭɞɚ 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɨɛɨɫɧɨɜɚɧɢɟ 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
 
ɇɨɪɦɨɤɨɧɬɪɨɥɟɪ 
 
 

 
________ 
ɩɨɞɩɢɫɶ, ɞɚɬɚ 

 
_______________ 

ɢɧɢɰɢɚɥɵ, ɮɚɦɢɥɢɹ 
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ɋɈɄɊȺɓȿɇɇɕɃ ɉȺɋɉɈɊɌ ɋȺɊȺɇɉȺɍɅɖɋɄɈɃ Ƚɗɋ 
 

1. ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɟɤɢ: Ʌɹɩɢɧ; 
2. ɇɚɢɦɟɧɨɜɚɧɢɟ Ƚɗɋ: ɋɚɪɚɧɩɚɭɥɶɫɤɚɹ Ƚɗɋ; 
3. Ɇɟɫɬɨɧɚɯɨɠɞɟɧɢɟ Ƚɗɋ: Ȼɟɪёɡɨɜɫɤɢɣ ɪɚɣɨɧ ɏɚɧɬɵ–Ɇɚɧɫɢɣɫɤɨɝɨ 

ɚɜɬɨɧɨɦɧɨɝɨ ɨɤɪɭɝɚ. 
4. Ɍɢɩ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɭɫɬɚɧɨɜɤɢ: Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ; 
5. ɏɚɪɚɤɬɟɪɧɵɟ ɪɚɫɯɨɞɵ ɜɨɞɵ: 
ɚ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ 248 ˏଷ/ܿ; 
ɛ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%: 1663,9 ˏ ଷ/ܿ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɵɣ ɫ ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,1%: 1898,2 ˏ ଷ/ܿ; 
ɝ) ɦɢɧɢɦɚɥɶɧɵɣ: 65 ˏ ଷ/ܿ; 
6. ɉɚɪɚɦɟɬɪɵ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
ɚ) ɯɚɪɚɤɬɟɪ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɫɬɨɤɚ: Ƚɨɞɢɱɧɵɣ; 
ɛ) ɨɬɦɟɬɤɚ ɇɉɍ: 63,00 ɦ; 
ɜ) ɨɬɦɟɬɤɚ Ɏɉɍ: 64,00 ɦ; 
ɝ) ɨɬɦɟɬɤɚ ɍɆɈ: 55,33 ɦ; 
ɞ) ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɥɧɵɣ: 6,92 ̱ ˏଷ; 
ɟ) ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɨɥɟɡɧɵɣ: 3,59 ̱ ˏଷ; 
7. ɇɚɩɨɪɵ Ƚɗɋ: 
ɚ) ɦɚɤɫɢɦɚɥɶɧɵɣ: 34,30 ɦ; 
ɛ) ɪɚɫɱёɬɧɵɣ: 26,40 ɦ; 
ɜ) ɦɢɧɢɦɚɥɶɧɵɣ: 22,00 ɦ; 
8. ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ: 
ɚ) ɦɨɳɧɨɫɬɶ ɭɫɬɚɧɨɜɥɟɧɧɚɹ: 160 Ɇȼɬ; 
ɛ) ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 534 ɦɥɧ ɤȼɬ∙ɱ; 
9. ɉɥɨɬɢɧɚ (ɨɛɳɚɹ ɞɥɢɧɚ / ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ): 
ɚ) ɩɪɚɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ: 375,8 ɦ / 40,2ɦ; 
ɛ) ɥɟɜɨɛɟɪɟɠɧɚɹ ɝɪɭɧɬɨɜɚɹ ɩɥɨɬɢɧɚ: 402,0 ɦ / 28,5 ɦ; 
ɜ) ɫɬɚɧɰɢɨɧɧɚɹ ɱɚɫɬɶ 80,0 ɦ / 46,1 ɦ; 
10. ȼɨɞɨɫɛɪɨɫɧɵɟ ɫɨɨɪɭɠɟɧɢɹ: 
10.1ɉɨɜɟɪɯɧɨɫɬɧɵɣ ɜɨɞɨɫɥɢɜ: 
ɚ) ɱɢɫɥɨ ɢ ɲɢɪɢɧɚ ɩɪɨɥёɬɨɜ: 3 ɢ 9 ɦ; 
ɛ) ɨɛɳɚɹ ɞɥɢɧɚ: 33,0 ɦ; 
ɜ) ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ: 46,1 ɦ; 
10.2 Ƚɥɭɛɢɧɧɵɣ ɜɨɞɨɫɥɢɜ: 
ɚ) ɱɢɫɥɨ ɢ ɮɨɪɦɚ ɫɟɱɟɧɢɹ: 2 ɢ ɤɪɭɝɥɨɟ; 
ɛ) ɞɢɚɦɟɬɪ ɫɟɱɟɧɢɹ: 3,2 ɦ; 
11. Ɂɞɚɧɢɟ Ƚɗɋ: 
ɚ) ɬɢɩ ɡɞɚɧɢɹ: ɪɭɫɥɨɜɚɹ; 
ɛ) ɱɢɫɥɨ ɚɝɪɟɝɚɬɨɜ: 4; 
ɜ) ɝɪɭɧɬɵ ɜ ɨɫɧɨɜɚɧɢɢ: ɫɭɝɥɢɧɨɤ; 
ɝ) ɬɢɩ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ: ɛɟɬɨɧɧɚɹ; 
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12. Ɉɫɧɨɜɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ: 
ɚ) Ɍɢɩ ɬɭɪɛɢɧɵ: ɉɅ–40ɚ–475; 
ɛ) Ɍɢɩ ɝɟɧɟɪɚɬɨɪɚ: ɋȼ 840/135–44; 
ɜ) ɇɨɦɢɧɚɥɶɧɚɹ ɚɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ: 40 Ɇȼɬ; 
ɝ) ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ: 136,4 ɨɛ/ɦɢɧ; 
ɞ) Ɍɢɩ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: ɌȾɐɇ – 63000/220; 
13. Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ: 
ɚ) ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ: 11 ɥɟɬ, 2 ɦɟɫɹɰɚ; 
ɛ) ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ: 0,26 ɪɭɛ/Ʉɜɬ∙ɱ; 
ɜ) ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ: 80648,56 ɪɭɛ/Ʉɜɬ; 
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ȼȼȿȾȿɇɂȿ 
 
Ƚɢɞɪɨɷɥɟɤɬɪɢɱɟɫɤɚɹ ɫɬɚɧɰɢɹ, ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ (Ƚɗɋ), ɤɨɦɩɥɟɤɫ 

ɫɨɨɪɭɠɟɧɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɨɫɪɟɞɫɬɜɨɦ ɤɨɬɨɪɵɯ ɷɧɟɪɝɢɹ ɩɨɬɨɤɚ ɜɨɞɵ 
ɩɪɟɨɛɪɚɡɭɟɬɫɹ ɜ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɷɧɟɪɝɢɸ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 19% ɷɧɟɪɝɢɢ, ɩɪɨɢɡɜɨɞɢɦɨɣ ɧɚ ɦɟɠɞɭɧɚɪɨɞɧɨɦ ɭɪɨɜɧɟ, 
ɩɨɫɬɭɩɚɟɬ ɢɡ ɜɨɡɨɛɧɨɜɥɹɟɦɵɯ ɢɫɬɨɱɧɢɤɨɜ. ɂɡ ɷɬɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɩɪɢɦɟɪɧɨ 84% 
ɜɵɪɚɛɚɬɵɜɚɟɬɫɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ (Ƚɗɋ). ȼɫɟɝɨ ɝɢɞɪɨɷɥɟɤɬɪɨɷɧɟɪɝɢɹ 
(ɧɚɡɵɜɚɟɦɚɹ ɬɚɤɠɟ «ɜɨɞɧɨɣ») ɫɨɫɬɚɜɥɹɟɬ 1/6 ɨɬ ɜɫɟɣ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ, 
ɝɟɧɟɪɢɪɭɟɦɨɣ ɧɚ ɩɥɚɧɟɬɟ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ – ɨɞɧɨ ɢɡ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ ɧɚɩɪɚɜɥɟɧɢɣ 
ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɢ. ȼɨɞɧɵɟ ɪɟɫɭɪɫɵ, ɹɜɥɹɸɬɫɹ ɜɨɡɨɛɧɨɜɥɹɟɦɵɦɢ ɢ ɧɚɢɛɨɥɟɟ 
ɷɤɨɥɨɝɢɱɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɨɬɨɪɵɯ ɩɨɡɜɨɥɹɟɬ ɫɧɢɠɚɬɶ 
ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɭ ɬɟɩɥɨɜɵɯ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɫɨɯɪɚɧɹɬɶ ɡɚɩɚɫɵ 
ɭɝɥɟɜɨɞɨɪɨɞɧɨɝɨ ɬɨɩɥɢɜɚ ɞɥɹ ɛɭɞɭɳɢɯ ɩɨɤɨɥɟɧɢɣ.  

Ʉɪɨɦɟ ɫɜɨɟɝɨ ɩɪɹɦɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɝɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɪɟɲɚɟɬ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɪɹɞ ɜɚɠɧɟɣɲɢɯ ɞɥɹ ɨɛɳɟɫɬɜɚ ɢ 
ɝɨɫɭɞɚɪɫɬɜɚ ɡɚɞɚɱ. ɉɪɹɦɚɹ ɜɵɝɨɞɚ ɨɬ ɧɢɯ ɜɤɥɸɱɚɟɬ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦ ɩɢɬɶɟɜɨɝɨ ɢ 
ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɪɚɡɜɢɬɢɟ ɫɭɞɨɯɨɞɫɬɜɚ, ɫɨɡɞɚɧɢɟ 
ɢɪɪɢɝɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɜ ɢɧɬɟɪɟɫɚɯ ɫɟɥɶɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ, ɪɵɛɨɪɚɡɜɟɞɟɧɢɟ, 
ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɫɬɨɤɚ ɪɟɤ, ɩɨɡɜɨɥɹɸɳɟɟ ɨɫɭɳɟɫɬɜɥɹɬɶ ɛɨɪɶɛɭ ɫ ɩɚɜɨɞɤɚɦɢ ɢ 
ɧɚɜɨɞɧɟɧɢɹɦɢ, ɨɛɟɫɩɟɱɢɜɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɧɚɫɟɥɟɧɢɹ. 

Ƚɢɞɪɨɷɧɟɪɝɟɬɢɤɚ ɹɜɥɹɟɬɫɹ ɢɧɮɪɚɫɬɪɭɤɬɭɪɨɣ ɞɥɹ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɪɚɡɜɢɬɢɹ 
ɰɟɥɨɝɨ ɪɹɞɚ ɜɚɠɧɟɣɲɢɯ ɨɬɪɚɫɥɟɣ ɷɤɨɧɨɦɢɤɢ ɢ ɫɬɪɚɧɵ ɜ ɰɟɥɨɦ. Ʉɚɠɞɚɹ 
ɜɜɟɞɟɧɧɚɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɫɬɚɧɨɜɢɬɫɹ ɬɨɱɤɨɣ ɪɨɫɬɚ 
ɷɤɨɧɨɦɢɤɢ ɪɟɝɢɨɧɚ ɫɜɨɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɜɨɤɪɭɝ ɧɟɟ ɜɨɡɧɢɤɚɸɬ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɪɚɡɜɢɜɚɟɬɫɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɶ, ɫɨɡɞɚɸɬɫɹ ɧɨɜɵɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ. 

Ɋɚɛɨɬɚ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɞɨɫɬɚɬɨɱɧɨ ɩɪɨɫɬɚ. ȼɨɡɜɟɞɟɧɧɵɟ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɟ ɫɨɨɪɭɠɟɧɢɹ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɬɚɛɢɥɶɧɵɣ ɧɚɩɨɪ ɜɨɞɵ.   
Ɂɚɩɚɫɟɧɧɚɹ ɷɧɟɪɝɢɹ ɩɪɢɜɨɞɢɬ ɬɭɪɛɢɧɭ ɜ ɞɜɢɠɟɧɢɟ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɧɚ ɜɪɚɳɚɟɬ 
ɝɟɧɟɪɚɬɨɪɵ. ɉɨɫɥɟɞɧɢɟ ɢ ɜɵɪɚɛɚɬɵɜɚɸɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɤɨɬɨɪɭɸ ɡɚɬɟɦ ɩɨ 
ɥɢɧɢɹɦ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɩɟɪɟɞɚɱ ɞɨɫɬɚɜɥɹɸɬ ɩɨɬɪɟɛɢɬɟɥɸ. 

Ɉɫɧɨɜɧɚɹ ɫɥɨɠɧɨɫɬɶ ɩɨɞɨɛɧɨɝɨ ɫɨɨɪɭɠɟɧɢɹ – ɨɛɟɫɩɟɱɟɧɢɟ ɩɨɫɬɨɹɧɧɨɝɨ 
ɧɚɩɨɪɚ ɜɨɞɵ, ɱɬɨ ɞɨɫɬɢɝɚɟɬɫɹ ɩɭɬɟɦ ɜɨɡɜɟɞɟɧɢɹ ɩɥɨɬɢɧɵ. Ȼɥɚɝɨɞɚɪɹ ɟɣ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɜɨɞɵ ɤɨɧɰɟɧɬɪɢɪɭɟɬɫɹ ɜ ɨɞɧɨɦ ɦɟɫɬɟ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɢɫɩɨɥɶɡɭɸɬ 
ɟɫɬɟɫɬɜɟɧɧɵɣ ɬɨɤ ɜɨɞɵ, ɚ ɢɧɨɝɞɚ ɩɥɨɬɢɧɭ ɢ ɞɟɪɢɜɚɰɢɸ (ɟɫɬɟɫɬɜɟɧɧɨɟ ɬɟɱɟɧɢɟ) 
ɩɪɢɦɟɧɹɸɬ ɫɨɜɦɟɫɬɧɨ. 
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1 Ⱥɧɚɥɢɡ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɜɧɟɲɧɢɯ ɭɫɥɨɜɢɣ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ 
 

1.1 Ʉɥɢɦɚɬ ɜ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ (Ƚɍ) 
 

 Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɵɫɬɪɨɣ ɫɦɟɧɨɣ
 ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ. ɋɪɟɞɧɹɹɬɟɦɩɟɪɚɬɭɪɚ ɜ ɹɧɜɚɪɟ ɨɬ −18 °C ɞɨ −24 °. 
ɉɟɪɢɨɞ ɫ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɩɪɨɞɨɥɠɚɟɬɫɹ 7 ɦɟɫɹɰɟɜ ɫ 
ɨɤɬɹɛɪɹ ɩɨ ɚɩɪɟɥɶ.  

ɉɟɪɢɨɞ ɫ ɭɫɬɨɣɱɢɜɵɦ ɫɧɟɠɧɵɦ ɩɨɤɪɨɜɨɦ ɩɪɨɞɨɥɠɚɟɬɫɹ 180–200 ɞɧɟɣ ɫ 
ɤɨɧɰɚ ɨɤɬɹɛɪɹ ɞɨ ɧɚɱɚɥɚ ɦɚɹ. ɋɚɦɵɣ ɬɟɩɥɵɣ ɦɟɫɹɰ ɢɸɥɶ, ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ 
ɤɨɬɨɪɨɝɨ ɤɨɥɟɛɥɟɬɫɹ ɨɬ +15,7°C ɞɨ +18,4 °C.  

Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɫɚɞɤɨɜ 400 ― 550 ɦɦ; ɜɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɨɬ 
50 ɞɨ 80 ɫɦ. ɫɪɟɞɧɟɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 5—7 ɦ/ɫ. Ɇɚɤɫɢɦɭɦ ɨɫɚɞɤɨɜ 
ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɬёɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ. Ⱦɚɠɟ ɩɪɢ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɛɨɥɶɲɨɦ ɢɯ 
ɤɨɥɢɱɟɫɬɜɟ ɜɟɥɢɱɢɧɵ ɢɫɩɚɪɟɧɢɹ ɜɟɫɶɦɚ ɧɟɫɭɳɟɫɬɜɟɧɧɵ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜɫɹ 
ɬɟɪɪɢɬɨɪɢɹ ɪɟɝɢɨɧɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ ɡɨɧɟ ɢɡɛɵɬɨɱɧɨɝɨ ɭɜɥɚɠɧɟɧɢɹ. 

 
1.2 Ƚɢɞɪɨɥɨɝɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 

 
ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɪɟɤɟ 

Ʌɹɩɢɧ ɩɪɨɬɟɤɚɟɬ ɩɨ ɬɟɪɪɢɬɨɪɢɢ Ȼɟɪёɡɨɜɫɤɨ ɪɚɣɨɧɚ ɏɚɧɬɵ–Ɇɚɧɫɢɣɫɤɨɝɨ 
ɚɜɬɨɧɨɦɧɨɝɨ ɨɤɪɭɝɚ Ɇɟɫɬɨ ɫɬɜɨɪɚ ɩɨɤɚɡɚɧɨ ɧɚ ɪɢɫɭɧɤɟ 1.2.1. Ⱦɥɢɧɧɚ ɪɟɤɢ 
ɫɨɫɬɚɜɥɹɟɬ 151 ɤɦ.  Ɍɟɱёɬ ɧɚ ɸɝɨ–ɜɨɫɬɨɤ ɩɨ ɡɚɩɚɞɧɨɣ ɨɤɪɚɢɧɟ Ɂɚɩɚɞɧɨ–
ɋɢɛɢɪɫɤɨɣ ɪɚɜɧɢɧɵ. Ɂɚɦɟɪɡɚɟɬ ɜ ɨɤɬɹɛɪɟ, ɜɫɤɪɵɜɚɟɬɫɹ ɜɨ 2–ɣ ɩɨɥɨɜɢɧɟ ɦɚɹ. 
ɋɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 248 ɦ³/ɫ. 

Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɪɟɤɢ ɡɚ ɩɟɪɢɨɞ ɫ 1952 ɩɨ 1994 ɝɨɞɵ ɫɨɫɬɚɜɥɹɟɬ ܳ௠𝑖௫=10,8 ɦ³/ɫ. 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɪɟɤɢ ɡɚ ɩɟɪɢɨɞ ɫ 1952 ɩɨ 1994 ɝɨɞɵ ɫɨɫɬɚɜɥɹɟɬ ܳ௠௔௫=1830 ɦ³/ɫ. 
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Ɋɢɫɭɧɨɤ 1.2.1 – Ɇɟɫɬɨ ɪɚɫɩɨɥɨɠɟɧɢɹ ɪɟɤɢ Ʌɹɩɢɧ ɧɚ ɤɚɪɬɟ 
 

ȼ ɬɚɛɥɢɰɟ 1.2.1 ɪɚɡɦɟɳɟɧ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɣ ɪɹɞ ɪɚɫɯɨɞɨɜ ɜɨɞɵ ɡɚ ɩɟɪɢɨɞ 
1952–1994ɝɝ. 

 
Ɍɚɛɥɢɰɚ 1.2.1 – ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ, ɫɪɟɞɧɟɝɨɞɨɜɵɟ ɢ ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɟ ɪɚɫɯɨɞɵ 
ɜɨɞɵ ɜ ɫɬɜɨɪɟ Ƚɗɋ 

Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 
 ,ɫɪࡽ
ɦ૜/𝒄 

1952 32 23 15 14 643 1040 252 304 527 193 53 27 260 
1953 17 15 14 390 490 441 256 266 253 138 53 34 197 
1954 23 19 19 89 518 962 292 267 314 209 81 43 236 
1955 31 24 17 81 948 504 260 259 251 112 57 40 215 
1956 24 14 12 14 565 439 561 778 531 241 87 47 276 
1957 35 25 19 20 1000 1150 927 263 256 152 76 47 331 
1958 33 26 20 20 274 1470 439 295 272 141 86 44 260 
1959 27 23 20 16 906 890 596 368 280 183 83 42 286 
1960 26 17 12 75 432 683 270 292 265 205 55 32 197 
1961 25 18 17 17 533 1020 298 254 264 156 63 40 225 
1962 28 24 19 53 1160 643 450 450 727 226 104 52 328 
1963 30 24 18 16 725 590 316 565 287 229 80 45 244 
1964 26 18 14 14 696 565 257 267 258 191 54 37 200 
1965 28 19 17 20 600 908 573 634 441 175 87 46 296 
1966 29 19 14 15 1120 738 322 604 350 242 84 42 298 
1967 20 11 12 18 436 518 341 273 261 145 136 63 187 
1968 35 26 22 22 706 743 442 330 260 120 60 30 233 
1969 23 15 12 12 263 1310 569 329 348 129 66 34 259 
1970 19 13 13 14 345 775 450 292 265 111 70 32 200 
1971 18 12 9 7 358 1270 547 290 367 104 63 36 257 
1972 23 17 16 17 257 1282 400 381 270 100 45 27 236 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.2.1 

Ƚɨɞɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 
  ,ɫɪࡽ
ɦ૜/𝒄 

1973 17 11 9 43 1040 634 260 317 258 95 59 37 232 
1974 29 20 18 18 262 1257 507 337 257 110 53 30 242 
1975 22 15 15 20 527 827 933 403 305 155 63 45 277 
1976 31 24 22 24 662 846 625 261 260 62 32 29 240 
1977 17 12 11 45 513 282 251 250 252 85 57 35 151 
1978 21 16 14 15 251 1006 800 404 253 121 71 41 251 
1979 29 20 14 19 1140 875 647 366 494 186 72 38 325 
1980 22 14 12 42 263 342 299 366 317 252 68 49 171 
1981 36 30 24 22 373 1220 305 384 250 170 89 56 247 
1982 37 27 21 40 950 674 299 336 251 64 55 38 233 
1983 29 21 17 25 383 1660 311 354 256 207 135 62 288 
1984 43 32 27 22 724 1050 402 367 611 129 67 36 292 
1985 22 16 12 14 268 1430 445 419 263 112 70 44 259 
1986 28 23 21 26 759 643 727 293 412 153 70 38 266 
1988 24 15 13 18 264 975 257 295 251 131 64 38 196 
1989 27 21 21 20 458 374 276 271 256 89 50 30 158 
1990 22 19 17 35 743 1190 268 277 274 132 69 39 257 
1991 25 17 18 144 1290 544 618 524 461 324 122 59 346 
1992 33 27 23 22 813 442 526 268 311 120 74 44 225 
1993 28 25 21 20 695 1220 456 316 527 217 78 38 303 
1994 27 18 14 22 645 885 441 306 247 205 78 50 245 Qɫɪ ɦɧɨɝ , 
ɦଷ/c 

27 20 17 41 618 863 439 353 330 158 73 41 248 

 
1.3 Ɍɨɩɨɥɨɝɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɬɦɟɬɤɚ ɧɨɪɦɚɥɶɧɨɝɨ ɩɨɞɩɨɪɧɨɝɨ ɭɪɨɜɧɹ ɞɚɧɧɨɝɨ ɫɬɜɨɪɚ ɩɪɨɟɤɬɢɪɭɟɦɨɣ 

Ƚɗɋ ɪɚɜɧɚ ∇ʑʐ=63ɦ, ɨɬɦɟɬɤɚ ɞɧɚ ∇ʜʐ = ʹ͹ˏ , ɚ ɞɥɢɧɧɚ ɫɬɜɨɪɚ ɪɚɜɧɚ 775ɦ. 
ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 1.3.1 

 

 

Ɋɢɫɭɧɨɤ 1.3.1 – ɋɬɜɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 



13 
 

Ȼɨɥɟɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɨɬɪɢɦ ɫɟɱɟɧɢɟ ɫɬɜɨɪɚ ɜ ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫɭɧɨɤ Ⱥ1. 
ɇɚ ɪɢɫɭɧɤɟ 1.3.2 ɩɪɟɞɫɬɚɜɥɟɧɚ ɤɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɚ ɫɬɨɤɚ ɨɬ ɭɪɨɜɧɹ 

ɜɨɞɵ. 
 

 
Ɋɢɫɭɧɨɤ 1.3.2 – Ʉɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɛɴɟɦɚ ɫɬɨɤɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ 

 
 ɇɚ ɪɢɫɭɧɤɟ 1.3.3 ɢɡɨɛɪɚɠɟɧɚ ɤɪɢɜɚɹ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ 

ɞɥɹ ɡɢɦɵ ɢ ɞɥɹ ɥɟɬɚ. 
 

 

Ɋɢɫɭɧɨɤ 1.3.3 – Ʉɪɢɜɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɪɚɫɯɨɞɚ ɨɬ ɭɪɨɜɧɹ ɜɨɞɵ ɞɥɹ ɡɢɦɵ ɢ 
ɞɥɹ ɥɟɬɚ 

 
1.4 ɗɧɟɪɝɨɫɢɫɬɟɦɚ 

 
ɉɨ ɫɜɨɟɦɭ ɪɚɫɩɨɥɨɠɟɧɢɸ ɩɪɨɟɤɬɢɪɭɟɦɚɹ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɨɬɧɨɫɢɬɫɹ 

ɤ ɈȾɍ ɍɪɚɥɚ. ɇɨ ɬɚɤ ɤɚɤ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɛɭɞɟɬ ɦɟɧɶɲɟ 10% ɨɬ ɜcɟɣ ɦɨɳɧɨɫɬɢ 
ɈȾɍ (53614 Ɇȼɬ), ɛɭɞɟɦ ɩɪɨɟɤɬɢɪɨɜɚɬɶ ɧɚ ɦɟɫɬɧɭɸ ɧɚɝɪɭɡɤɭ, ɋɜɟɪɞɥɨɜɫɤɚɹ 
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ɊȾɍ. ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 1.4.1. 

 

 

Ɋɢɫɭɧɨɤ 1.4.1 – ɋɭɬɨɱɧɵɟ ɝɪɚɮɢɤɢ ɧɚɝɪɭɡɤɢ ɞɥɹ ɡɢɦɧɢɯ ɢ ɥɟɬɧɢɯ ɫɭɬɨɤ 
 

Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɫɬɪɨɹɬɫɹ ɩɨ ɡɚɤɨɧɭ ɤɨɫɢɧɭɫɚ. ɇɚɝɪɭɡɤɭ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 
1.1: 

 ௧ܲ௠௔௫ = ܽ + ܾ ∙  (1.1) ,ߙݏ݋ܿ
 
ɝɞɟ t – ɩɨɪɹɞɤɨɜɵɣ ɧɨɦɟɪ ɦɟɫɹɰɚ ɜ ɝɨɞɭ; a, b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɤɨɬɨɪɵɯ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɨɪɦɭɥɵ 1.2 ɢ 1.3: 
 a = ௉́ ˋˏ˃𝑚𝑎𝑥+௉ˎ ˈ˕ˑ𝑚𝑎𝑥ଶ ;  (1.2) 

 b = ௉́ ˋˏ˃𝑚𝑎𝑥−௉ˎ ˈ˕ˑ𝑚𝑎𝑥ଶ .  (1.3) 
  

ɍɝɨɥ ߙ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 1.4: 
 Ƚ = |͵Ͳ଴ݐ − ͳͷ଴| ∙ ଷ,ଵସଵ଼଴బ.  (1.4) 

  

ɋɪɟɞɧɟɦɟɫɹɱɧɵɟ ɧɚɝɪɭɡɤɢ ɦɨɠɧɨ ɪɚɫɫɱɢɬɚɬɶ, ɨɩɪɟɞɟɥɢɜ ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ 
ɞɟɤɚɛɪɶɫɤɢɯ ɢ ɢɸɧɶɫɤɢɯ ɢɫɯɨɞɧɵɯ ɫɭɬɨɱɧɵɯ ɝɪɚɮɢɤɨɜ. 

Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 1.4.1 ɢ ɧɚ ɪɢɫɭɧɤɟ 1.4.2. 
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Ɍɚɛɥɢɰɚ 1.4.1 – Ɋɚɫɱɟɬɧɵɟ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɢɯ ɦɨɳɧɨɫɬɟɣ 
Ɇɟɫɹɰɵ cos Pɫɪɟɞ Pmax 

1 0,966 674 825 
2 0,7074 648 789 
3 0,2595 603 727 
4 –0,2579 551 655 
5 –0,7063 506 593 
6 –0,9655 480 557 
7 –0,9664 480 557 
8 –0,7085 506 593 
9 –0,261 551 655 
10 0,2564 603 727 
11 0,7051 648 789 
12 0,9651 674 825 

 

 

Ɋɢɫɭɧɨɤ 1.4.2 – Ƚɨɞɨɜɵɟ ɝɪɚɮɢɤɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɢ ɫɪɟɞɧɟɦɟɫɹɱɧɵɯ ɧɚɝɪɭɡɨɤ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ 

 

1.5 ɋɟɣɫɦɨɥɨɝɢɹ 
 

Ɍɟɪɪɢɬɨɪɢɹ ɏɚɧɬɵ–Ɇɚɧɫɢɣɫɤɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɨɤɪɭɝɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ 
ɫɥɚɛɨɣ ɫɟɣɫɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɶɸ, ɧɟ ɛɨɥɟɟ 6 ɛɚɥɥɨɜ ɩɨ ɲɤɚɥɟ MSK−64. 
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2 ȼɨɞɧɨ−ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
2.1 ȼɵɛɨɪ ɪɚɫɱɟɬɧɵɯ ɝɢɞɪɨɝɪɚɮɨɜ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ 

ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɬɨɤɚ 
 

2.1.1 ȼɵɛɨɪ ɪɚɫɱёɬɧɨɝɨ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ (P=50%) 
 

Ⱦɚɧɧɵɟ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ 
ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɵ 2.1.1. 

 
Ɍɚɛɥɢɰɚ 2.1.1 – Ⱦɚɧɧɵɟ ɤɪɢɜɵɯ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɫɪɟɞɧɟɩɨɥɨɜɨɞɧɵɯ ɢ ɫɪɟɞɧɟɦɟɠɟɧɧɵɯ ɪɚɫɯɨɞɨɜ 

№ɩ/ɩ P, % 
Qɫɪ ɝɨɞ , 

ɦ3/ɫ Ƚɨɞɵ 
Qɦɟɠ, 
ɦ3/ɫ Ƚɨɞɵ Qɩɨɥ, ɦ3/ɫ Ƚɨɞɵ 

1 2 346 1991 101 1991 719 1957 
2 5 331 1957 94 1953 704 1979 
3 7 328 1962 72 1962 687 1991 
4 9 325 1979 71 1983 686 1962 
5 12 303 1993 69 1954 643 1993 
6 14 298 1966 66 1980 631 1965 
7 16 296 1965 64 1966 631 1984 
8 19 292 1984 63 1963 627 1966 
9 21 288 1983 63 1956 608 1959 
10 23 286 1959 61 1981 599 1975 
11 26 277 1975 61 1993 593 1983 
12 28 276 1956 60 1960 575 1956 
13 30 266 1986 59 1994 567 1986 
14 33 260 1952 58 1967 566 1971 
15 35 260 1958 56 1959 565 1985 
16 37 259 1985 56 1965 564 1969 
17 40 259 1969 54 1979 553 1952 
18 42 257 1990 53 1957 550 1990 
19 44 257 1971 53 1958 550 1958 
20 47 251 1978 52 1955 543 1978 
21 49 247 1981 52 1986 531 1976 
22 51 245 1994 51 1952 524 1974 
23 53 244 1963 51 1984 518 1972 
24 56 242 1974 51 1964 506 1981 
25 58 240 1976 49 1992 505 1994 
28 65 233 1968 48 1975 497 1963 
29 67 233 1982 48 1990 496 1968 
30 70 232 1973 45 1968 474 1961 
31 72 225 1961 43 1978 472 1992 
32 74 225 1992 41 1969 471 1954 
33 77 215 1955 41 1985 444 1955 
34 79 200 1970 40 1982 425 1970 
35 81 200 1964 40 1974 409 1964 
36 84 197 1953 39 1970 403 1988 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1.1 

№ɩ/ɩ P, % Qɫɪ ɝɨɞ ,  
ɦ3/ɫ 

Ƚɨɞɵ Qɦɟɠ, 
 ɦ3/ɫ 

Ƚɨɞɵ Qɩɨɥ,  
ɦ3/ɫ 

Ƚɨɞɵ 

37 86 197 1960 39 1973 388 1960 
38 88 196 1988 37 1977 341 1953 
39 91 187 1967 37 1989 338 1967 
40 93 171 1980 36 1971 327 1989 
41 95 158 1989 35 1972 317 1980 
42 98 151 1977 32 1976 310 1977 

ȼɵɱɢɫɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ 1981 ɝ ɩɨ ɮɨɪɦɭɥɚɦ 2.1 ɢ 2.2: 
 𝐾˒ = ொ˒ఱబ%˄˃ˊˑ˅ˑˈொ˒భవఴభ = ହ଴ହହ଴଺ = ͳ;  (2.1) 

 𝐾ˏ = ொˏఱబ%˄˃ˊˑ˅ˑˈொˏభవఴభ = ଺଴଺ଵ = Ͳ,ͻͻ.  (2.2) 

  
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɢɡɜɨɞɢɦ ɜɵɱɢɫɥɟɧɢɹ ɞɥɹ 1994ɝ: 
 𝐾˒ = ொ˒ఱబ%˄˃ˊˑ˅ˑˈொ˒భవవర = ହ଴ହହ଴ହ = ͳ;  (2.3) 

 𝐾ˏ = ொˏఱబ%˄˃ˊˑ˅ˑˈொˏభవవర = ଺଴ହଽ = ͳ,Ͳʹ.  (2.4) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɟ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ ɞɥɹ 1981 ɝɨɞɚ. 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɩɨɥɭɱɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ. 

Ɋɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɵ 2.1.2. 
 

Ɍɚɛɥɢɰɚ 2.1.2 – Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 1981ɝ (P=50%) 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 50% ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 
ܳ˔˓.ˆˑˇ ˏଷ/ܿ  

1981ɝ. 36 30 24 22 373 1220 385 304 250 170 89 56 247 
ɋ ɩɪɢɜɟɞ. 36 29 24 21 373 1220 385 304 250 167 88 56 246 

ɋ ɤɨɪɪɪɟɤɬ.  36 30 24 22 373 1220 385 304 250 170 89 56 247 
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ: 𝐾˒ = ͳ; 𝐾ˏ = ͳ. 
 
 
 



18 
 

2.1.2 ȼɵɛɨɪ ɪɚɫɱɟɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ (P=90%) 
 

Ⱥɧɚɥɨɝɢɱɧɨ ɫɪɟɞɧɟɜɨɞɧɨɦɭ ɝɨɞɭ ɨɩɪɟɞɟɥɹɟɦ ɤɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɹ 
ɞɥɹ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ. 

ȼɵɱɢɫɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɞɥɹ 1988 ɝ ɩɨ ɮɨɪɦɭɥɚɦ 2.5 ɢ 2.6. 
 𝐾˒ = ொ˒వబ%˄˃ˊˑ˅ˑˈொ˒భవఴఴ = ଷ଻଴ସ଴ଷ = Ͳ,ͻʹ;  (2.5) 

 𝐾ˏ = ொˏవబ%˄˃ˊˑ˅ˑˈொˏభవఴఴ = ହଷସ଼ = ͳ,ͳͲ.  (2.6) 

  
Ⱥɧɚɥɨɝɢɱɧɨ ɩɪɨɢɡɜɨɞɢɦ ɜɵɱɢɫɥɟɧɢɹ ɞɥɹ 1967ɝ: 
 𝐾˒ = ொ˒వబ%˄˃ˊˑ˅ˑˈொ˒భవలళ = ଷ଻଴ଷଷ଼ = ͳ,ͳͲ;  (2.7) 

 𝐾ˏ = ொˏవబ%˄˃ˊˑ˅ˑˈொˏభవలళ = ହ଼ହଽ = Ͳ,ͻͳ.  (2.8) 

 
Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɪɢɜɟɞɟɧɢɟ ɛɥɢɠɟ ɤ ɟɞɢɧɢɰɟ ɞɥɹ 1988 ɝɨɞɚ. 
Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɤɨɪɪɟɤɬɢɪɨɜɤɭ ɩɨɥɭɱɟɧɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ. 

Ɋɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɵ 2.1.3. 
 
Ɍɚɛɥɢɰɚ 2.1.3 – Ɋɚɫɯɨɞɵ ɜ ɪɚɫɱɟɬɧɨɦ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 1988ɝ (P=90%) 

Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 90% ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 

Ɇɟɫɹɰɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 
ܳɫɪ.ɝɨɞ 
ɦଷ/ܿ  

1988 24 15 13 18 264 975 257 295 251 131 64 38 195 
ɋ ɩɪɢɜɟɞ. 27 16 15 20 243 896 236 271 231 145 70 42 184 

ɋ ɤɨɪɪɪɟɤɬ. 27 16 15 20 260 960 253 290 247 145 70 42 195 
 

Ʉɨɷɮɮɢɰɢɟɧɬɵ ɩɨɫɥɟ ɤɨɪɪɟɤɬɢɪɨɜɤɢ: 
 𝐾˒ = Ͳ,ͻͻ; 

 𝐾ˏ = ͳ,ͳͲ. 
 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɜɵɹɫɧɢɬɶ, ɧɟ ɩɪɟɜɵɲɚɸɬ ɥɢ ɤɚɤɢɟ–ɥɢɛɨ ɦɟɫɹɰɵ 
ɪɚɫɯɨɞɵ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɚɧɚɥɨɝɢɱɧɵɯ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ. Ɋɟɡɭɥɶɬɚɬ 
ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɵ 2.1.4. 

 
Ɍɚɛɥɢɰɚ 2.1.4 – ɋɪɚɜɧɟɧɢɟ ɪɚɫɯɨɞɨɜ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɢ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɩɨɫɥɟ 
ɤɨɪɪɟɤɬɢɪɨɜɤɢ 

Ɇɟɫɹɰɵ I II  III  IV  V VI  VII VIII IX  X XI  XII 
Q50%–Q90% 9 13 10 1 113 260 132 14 3 25 19 15 
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Ƚɢɞɪɨɝɪɚɮ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɟ 

Ȼ, ɪɢɫɭɧɨɤ Ȼ1. 
 
2.2 ȼɨɞɧɨ−ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ 

 
2.2.1 ɉɨɤɪɵɬɢɟ ɝɪɚɮɢɤɨɜ ɧɚɝɪɭɡɤɢ ɫɭɳɟɫɬɜɭɸɳɢɦɢ 

ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦɢ 
 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɫɭɳɟɫɬɜɭɸɳɟɣ ɫɬɚɧɰɢɢ (Ʉɚɦɫɤɚɹ Ƚɗɋ) ɪɚɜɧɚ ˖ܰ˔˕ = ͷͷʹʛʑ˕, ɚ ɝɨɞɨɜɚɹ ɜɵɪɚɛɨɬɤɚ Э˔˓.ˆˑˇ = ͳ͹ͲͲ ˏˎː ʙʑ˕ ∙ ˚. ȼ ɞɚɧɧɨɣ 
ɪɚɛɨɬɟ ɛɟɪɟɦ 3 ɱɚɫɬɶ ɨɬ ɝɨɞɨɜɨɣ ɜɵɪɚɛɨɬɤɢ. 

ɋɪɟɞɧɟɫɭɬɨɱɧɚɹ ɜɵɪɚɛɨɬɤɚ Ʉɚɦɫɤɨɣ Ƚɗɋ ɞɥɹ ɹɧɜɚɪɹ–ɞɟɤɚɛɪɹ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.9: 

 Э˔˓.˔˖˕яː˅˃˓˟ = Э˔˓.ˆˑˇଷ଺ହ ∙ ͳ,ʹ;  (2.9) 

  Э˔˓.˔˖˕яː˅˃˓˟ = ହ଺଻ଷ଺ହ ∙ ͳ,ʹ = ͳ,ͺ͸ ˏˎː ʙʑ˕ ∙ ˚.  
 
Ⱥɧɚɥɨɝɢɱɧɨ ɜɟɞɟɦ ɪɚɫɱɟɬ ɞɥɹ ɨɫɬɚɜɲɢɯɫɹ ɦɟɫɹɰɟɜ. 
ɋɪɟɞɧɟɫɭɬɨɱɧɭɸ ɦɨɳɧɨɫɬɶ ɞɥɹ ɹɧɜɚɪɹ ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 2.10: 
 

˔ܰ˓.˔˖˕яː˅˃˓˟ = Э˔˓.˔˖˕яː˅˃˓˟ଶସ ∙ ͳͲͲͲ;  (2.10) 

  

˔ܰ˓.˔˖˕яː˅˃˓˟ = Э˔˓.˔˖˕яː˅˃˓˟ଶସ ∙ ͳͲͲͲ = ଵ,଼଺ଶସ ∙ ͳͲͲͲ = ͹ͺ ʛʑ˕.  
 
Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ ɦɟɫɹɰɟɜ ɝɨɞɚ ɫɪɟɞɧɟɫɭɬɨɱɧɵɟ ɦɨɳɧɨɫɬɢ ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ 

ɚɧɚɥɨɝɢɱɧɨ. 
ɋɪɟɞɧɟɫɭɬɨɱɧɵɟ ɜɵɪɚɛɨɬɤɢ ɢ ɦɨɳɧɨɫɬɢ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɫɜɟɞёɦ ɜ 

ɬɚɛɥɢɰɭ 2.2.1. 
 

Ɍɚɛɥɢɰɚ 2.2.1 – ɋɪɟɞɧɟɫɭɬɨɱɧɵɟ ɜɵɪɚɛɨɬɤɢ ɢ ɦɨɳɧɨɫɬɢ ɞɥɹ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ 
Ɇɟɫɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 Э˔˓.˔˖˕, ˏˎː ʙʑ˕ ∙ ˚ 

1,86 1,79 1,71 1,40 1,32 1,24 1,24 1,32 1,4 1,71 1,79 1,86 𝐍˔˓.˔˖˕, ʛʑ˕ 78 74 71 58 55 52 52 55 58 71 75 78 

 

2.2.2 Ɋɚɫɱёɬ ɤɨɧɤɭɪɢɪɭɸɳɢɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 
ɢ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
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Ⱦɥɹ ɜɵɛɪɚɧɧɨɝɨ ɪɚɫɱёɬɧɨɝɨ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ ɢ ɩɪɢɧɹɬɨɣ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 
ɜɵɱɢɫɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɦɨɳɧɨɫɬɢ ɧɚ ɛɵɬɨɜɨɦ ɫɬɨɤɟ ɞɥɹ ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɝɨɞɚ. 

ɇɚɩɨɪ Ƚɗɋ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 2.11: 
ʒЭʠܪ  = 𝑧ʑʐ − 𝑧ʜʐ − ∆ℎ. (2.11) 

 
ɝɞɟ 𝑧ʑʐ – ɨɬɦɟɬɤɚ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɚɹ ɨɬɦɟɬɤɟ ɇɉɍ; 𝑧ʜʐ − ɭɪɨɜɟɧɶ 
ɧɢɠɧɟɝɨ ɛɶɟɮɚ (ɍɆɈ), ɫɨɝɥɚɫɧɨ ɤɪɢɜɨɣ ɫɜɹɡɢ 𝑧ʜʐ = ݂ሺܳሻ; ∆ℎ − ɩɨɬɟɪɢ ɧɚɩɨɪɚ. 

Ȼɵɬɨɜɚɹ ɦɨɳɧɨɫɬɶ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.12: 
 ˄ܰ˞˕ = ݇ே ∙ ܳ˒ˑˎ˄˞˕ ∙  ʒЭʠ.       (2.12)ܪ

  

ɝɞɟ ݇ே − ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ; ܳ˒ˑˎ˄˞˕ – ɩɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɪɚɫɯɨɞ ɜ ɞɚɧɧɵɣ 
ɦɟɫɹɰ; ܪʒЭʠ − ɧɚɩɨɪ Ƚɗɋ. 

ȼɫɟ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 2.2.2. 
 
Ɍɚɛɥɢɰɚ 2.2.2 – Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ ɩɪɢ ɍȼȻ ɪɚɜɧɨɦɭ ɇɉɍ 

Ɇɟɫ
ɹɰɵ 1 2 3 4 5 6 7 8 9 10 11 12 ࡽ˒ˑˎ˄˞˕ ˏ૜/𝒄 

27 16 15 20 260 960 253 290 251 145 70 42 𝒛ʑʐ, ˏ 
63,0 63,0 63,0 63,0 63,0 63,0 63,0 63,0 63,0 63,0 63,0 63,0 𝒛ʜʐ, ˏ 
 ˏ ,ʒЭʠࡴ 27,9 28,5 29,3 30,3 30,6 30,3 33,8 30,8 27,5 27,3 27,4 27,6
35,3 35,6 35,6 35,5 32,2 29,2 32,6 32,3 32,6 33,7 34,5 35,0 𝑵˄˞˕, ʛʑ˕ 

8 5 5 6 73 244 72 82 71 42 21 13 

 
Ⱦɚɥɟɟ ɩɪɨɜɟɞёɦ ɪɚɫɱɟɬ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ 

ɚɧɚɥɨɝɢɱɟɧ ɪɚɫɱɟɬɭ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ. 
Ɇɨɳɧɨɫɬɶ ȼɏɄ ɛɭɞɟɬ ɪɚɫɫɱɢɬɚɧɚ ɩɨ ɮɨɪɦɭɥɟ 2.13: 
 ʑܰʤʙ = ݇ே ∙ ܳʑʤʙ ∙   .ˇʒЭʠ˒ˑܪ

 
(2.13) 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2.3. 
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Ɍɚɛɥɢɰɚ 2.2.3 – Ɋɟɠɢɦ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ 
Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 ࡽʑʤʙ ˏ૜/𝒄 

130 130 130 130 130 130 130 130 130 130 130 130 𝒛ʑʐ, ˏ 63,0 63,0 63,0 63,0 63,0 63,0 63,0 63,0 63,0 63,0 63,0 63,0 𝒛ʜʐ, ,˅ˇʒЭʠ˒ˑࡴ 29,4 29,4 29,1 29,1 29,1 29,1 29,1 29,4 29,4 29,4 29,4 29,4 ˏ ˏ 33,2 33,2 33,2 33,2 33,2 33,5 33,6 33,6 33,6 33,6 33,3 33,3 𝑵ʑʤʙ, ʛʑ˕ 38 38 38 38 38 38 38 38 38 38 38 38 
 
Ⱦɚɥɟɟ, ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ, ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɪɟɠɢɦɵ 

ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɢ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ. Ɋɟɡɭɥɶɬɚɬɵ 
ɩɪɢɜɟɞɟɧɵ ɬɚɛɥɢɰɟ 2.2.4. 

 
Ɍɚɛɥɢɰɚ 2.2.4 – ɋɪɚɜɧɟɧɢɟ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ Ƚɗɋ ɩɨ ɬɪɟɛɨɜɚɧɢɹɦ ȼɏɄ ɢ ɪɚɛɨɬɵ 
Ƚɗɋ ɩɨ ɛɵɬɨɜɨɦɭ ɫɬɨɤɭ 

Ɇɟɫɹɰ 1 2 3 4 5 6 7 8 9 10 11 12 𝑵˄˞˕, ʛʑ˕ 8 5 5 6 73 244 72 82 71 42 21 13 𝑵ʑʤʙ, ʛʑ˕ 38 38 38 38 38 38 38 38 38 38 38 38 𝑵˄˞˕ − 𝑵ʑʤʙ –29 –33 –33 –31 35 206 34 44 34 5 –16 –25 

ɂɡɛɵɬɨɱɧɭɸ ɦɨɳɧɨɫɬɶ ɧɚɣɞɟɦ ɢɡ ɮɨɪɦɭɥɵ 2.14: 
 

ɢܰɡɛ = ∑ሺ ɛܰɵɬ − ȼܰɏɄሻ;  (2.14) 
   ˋܰ˄ˊ = ͳͻͳʛʑ˕.  

 
2.2.3 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 

 
ɋ ɩɨɦɨɳɶɸ ɞɚɧɧɵɯ, ɩɨɥɭɱɟɧɧɵɯ ɜ ɬɚɛɥɢɰɚɯ 2.2.2, 2.2.3, 2.2.4, ɦɨɠɧɨ 

ɩɪɢɫɬɭɩɢɬɶ ɤ ɩɨɫɬɪɨɟɧɢɸ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ. Ɍɚɤ ɠɟ ɞɥɹ ɷɬɨɝɨ ɧɚɦ ɧɟɨɛɯɨɞɢɦɨ 
ɡɧɚɬɶ ɢɡɛɵɬɨɤ ɦɨɳɧɨɫɬɢ ɩɨɥɭɱɟɧɧɵɣ ɩɨ ɮɨɪɦɭɥɟ 2.14. 

ɇɚ ɛɚɥɚɧɫɟ ɷɧɟɪɝɢɢ ɩɪɨɜɨɞɹɬ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ, ɫ 
ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɣ ɧɚɯɨɞɹɬ Nɝɚɪ. 

ȼɫɟ ɞɚɧɧɵɟ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ ɡɚɧɟɫɟɦ ɜ 
ɬɚɛɥɢɰɭ 2.2.5. 

 
Ɍɚɛɥɢɰɚ 2.2.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɷɧɟɪɝɢɢ 

Ɇɟɫɹɰ I II  III  IV  V VI  VII VIII IX  X XI  XII ࡼ˔˓, ʛʑ˕ 674 648 603 551 506 480 480 506 551 603 648 674 𝑵˄˞˕, ʛʑ˕ 8 5 5 6 73 244 72 82 71 42 21 13 𝑵ʑʤʙ, ʛʑ˕ 38 38 38 38 38 38 38 38 38 38 38 38 𝐍˔˓.˔˖˕, ʛʑ˕ 78 74 71 58 55 52 52 55 58 71 75 78 𝐍ˆ˃˓, ʛʑ˕ 88 65         65 88 

 
 Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2.1. 
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Ɋɢɫɭɧɨɤ 2.2.1 – Ȼɚɥɚɧɫ ɷɧɟɪɝɢɢ 
 

2.2.4 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ Ƚɗɋ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ 
 
ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɧɟɨɛɯɨɞɢɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɟɠɢɦɚ 

ɫɪɚɛɨɬɤɢ–ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ ɡɚɞɚɧɧɨɣ ɨɬɞɚɱɟ Ƚɗɋ ɩɨ ɚɤɬɢɜɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɇɟɤɨɬɨɪɵɟ ɮɨɪɦɭɥɵ, ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɪɚɫɱɟɬɚ, ɭɤɚɡɚɧɵ ɧɢɠɟ: 
ɉɨɥɟɡɧɵɣ ɛɵɬɨɜɨɣ ɩɪɢɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 2.15: 
           ܳ˒ˑˎ,˄˞˕ = ܳ˄˞˕ − ܳ˛ˎ − ܳˋ˔˒ − ܳ˗ˋˎ˕ − ܳˎˈˇ. (2.15) 

  

Ɍɭɪɛɢɧɧɵɣ ɪɚɫɯɨɞ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 2.16: 
 ܳʒЭʠ = ܳ˒ˑˎ.˄˞˕ + ܳ˅ˑˇˑ˘ − ܳ˘.˔˄.  (2.16) 

  

Ɋɚɫɯɨɞ ɜ ɧɢɠɧɢɣ ɛɶɟɮ ɝɢɞɪɨɭɡɥɚ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 2.17: 
 ܳʜʐ = ܳʒЭʠ + ܳ˘.˔˄ + ܳ˛ˎ + ܳ˗ˋˎ˕. (2.17) 

  
ɉɪɢɪɚɳɟɧɢɟ ɨɛɴɟɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 2.18: 
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P, Ɇȼɬ

Ɇɟɫɹɰɵ

Ɇɟɫɬɧɚɹ ɧɚɝɪɭɡɤɚ, Ɇȼɬ Ȼɵɬɨɜɵɟ ɦɨɳɧɨɫɬɢ, Ɇȼɬ
Ɇɨɳɧɨɫɬɢ ȼɏɄ, Ɇȼɬ ɋɭɳɟɫɬɜɭɸɳɢɟ Ƚɗɋ, Ɇȼɬ
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 ܳʜʐ = ܳʒЭʠ + ܳ˘.˔˄ + ܳ˛ˎ + ܳ˗ˋˎ˕.  (2.18) 

 
ɉɪɢɪɚɳɟɧɢɟ ɨɛɴёɦɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 2.19: 
 ∆ܸ = ொ˅ˑˇˑ˘∙௧˔/ˏˈ˔ଵ଴వ .  (2.19) 

  
ɉɨɥɟɡɧɵɣ ɨɛɴёɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɚ ɤɨɧɟɰ ɪɚɫɱɟɬɧɨɝɨ ɢɧɬɟɪɜɚɥɚ ɧɚɣɞɟɦ ɩɨ 

ɮɨɪɦɭɥɚ 2.20: 
 ܸ̱ ˑː = ܸː ˃˚ − ∆ܸ.  
 

(2.20) 

ɋɪɟɞɧɟɢɧɬɟɝɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɚ 2.21: 
 ʒܰЭʠ = ݇ே ∙ ܳʒЭʠ ∙   .ܪ

 
(2.21) 

Ɋɚɫɱɟɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ. Ɋɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ 
ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ1: 

ɉɟɪɜɵɣ ɜɚɪɢɚɧɬ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɧɟ ɩɨɞɯɨɞɢɬ, ɬɚɤ ɤɚɤ ɤɨɧɟɱɧɚɹ 
ɨɬɦɟɬɤɚ ȼȻ ɦɟɧɶɲɟ ɨɬɦɟɬɤɢ ɇɉɍ, ɱɬɨ ɧɟ ɞɨɩɭɫɬɢɦɨ, ɬɚɤ ɤɚɤ ɧɟ ɯɜɚɬɢɬ ɨɛɴɟɦɚ 
ɜɨɞɵ ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɧɹɬɶ ɥɢɧɢɸ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ ɧɚ 9 Ɇȼɬ.  

Ɉɤɨɧɱɚɬɟɥɶɧɵɣ ɜɚɪɢɚɧɬ ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɢ ɫɪɚɛɨɬɤɢ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ2. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɚɪɚɧɬɢɪɨɜɚɧɧɵɟ ɦɨɳɧɨɫɬɢ ɞɥɹ ɧɨɹɛɪɹ, ɞɟɤɚɛɪɹ, 
ɹɧɜɚɪɹ ɢ ɮɟɜɪɚɥɹ ɪɚɜɧɵ:   

 ˆܰ˃˓яː˅˃˓˟ = ˆܰ˃˓ˇˈˍ˃˄˓˟ = ͺͺʛʑ˕;  
 ˆܰ˃˓ːˑя˄˓˟ = ˆܰ˃˓˗ˈ˅˓˃ˎ˟ = ͸ͷʛʑ˕.  
 
2.2.5 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɢ ɩɨɫɬɪɨɟɧɢɟ ɢɧɬɟɝɪɚɥɶɧɵɯ 

ɤɪɢɜɵɯ ɧɚɝɪɭɡɨɤ  
 
Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɪɚɛɨɱɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, 

ɧɟɨɛɯɨɞɢɦɨ ɜɩɢɫɚɬɶ ɩɪɨɟɤɬɢɪɭɟɦɭɸ Ƚɗɋ ɜ ɧɟ ɡɚɧɹɬɭɸ ɫɭɳɟɫɬɜɭɸɳɢɦɢ Ƚɗɋ 
ɩɢɤɨɜɭɸ ɢ ɩɨɥɭɩɢɤɨɜɨɸ ɡɨɧɭ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ. 

ȼɚɠɧɨ ɨɛɟɫɩɟɱɢɬɶ ɫɚɧɢɬɚɪɧɵɣ ɩɨɩɭɫɤ ɜ ɧɢɠɧɢɣ ɛɶɟɮ, ɬɨ ɟɫɬɶ, ɱɚɫɬɶ 
ɦɨɳɧɨɫɬɢ ɝɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɹ ɨɛɹɡɚɧɚ ɨɬɞɚɜɚɬɶ ɜ ɛɚɡɨɜɨɦ ɪɟɠɢɦɟ. 

Ɋɚɛɨɱɚɹ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 2.22:
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˓ܰ˃˄ = ˄ܰ˃ˊ + ˒ܰˋˍ.  (2.22) 
  

Ȼɚɡɨɜɭɸ ɦɨɳɧɨɫɬɶ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ ɮɨɪɦɭɥɚ 2.23: 
 ˄ܰ˃ˊ = ݇ே ∙ ܳ˔˒ ∙  (2.23)  .ܪ
  

Ɍɨɝɞɚ ɛɚɡɨɜɭɸ ɜɵɪɚɛɨɬɤɭ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ ɮɨɪɦɭɥɚ 2.24: 
 Э˄˃ˊ = ˄ܰ˃ˊ ∙ ʹͶ.  (2.24) 
  

ȼɵɪɚɛɨɬɤɭ ɜ ɩɢɤɨɜɨɣ ɡɨɧɟ ɝɪɚɮɢɤɚ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 2.25: 
 Э˒ˋˍ = Эˆ˃˓ − Э˄˃ˊ.  (2.25) 
  

Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɫ ɩɨɦɨɳɶɸ ɞɚɧɧɵɯ ɮɨɪɦɭɥ, ɡɚɧɟɫɟɦ ɜ ɬɚɛɥɢɰɭ 
2.2.6.  

Ɋɚɡɦɟɳɟɧɢɟ ɬɪɟɭɝɨɥɶɧɢɤɨɜ ɞɥɹ ɹɧɜɚɪɹ ɢ ɢɸɧɹ ɩɨɤɚɡɚɧɵ ɜ ɩɪɢɥɨɠɟɧɢɟ Ȼ, 
ɪɢɫɭɧɨɤ Ȼ2 ɢ Ȼ3. 

 
Ɍɚɛɥɢɰɚ 2.2.6 – Ɋɚɫɱёɬ ɪɚɛɨɱɢɯ ɦɨɳɧɨɫɬɟɣ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ 

Ɇɟɫɹɰ 
Qɫ.ɩ, ˏ૜/܋ 

Nɝɚɪ. 
Ɇȼɬ 

ɗɝɚɪ. 
ɦɥɧ.ɤȼɬ∙ɱ 

Nɛɚɡ. 
Ɇȼɬ 

ɗɛɚɡ. 
ɦɥɧ.ɤȼɬ∙ɱ 

ɗɩɢɤ. 
ɦɥɧ.ɤȼɬ∙ɱ 

N,ɩɢɤ 
Ɇȼɬ 

N, ɪɚɛ 
Ɇȼɬ 

1 

65 

88 2,11 61 1,59 0,52 95 156 
2 65 1,55 46 1,19 0,36 76 122 
3 50 1,20 39 0,95 0,25 60 99 
4 29 0,70 25 0,60 0,09 35 60 
5 29 0,71 25 0,60 0,09 34 59 
6 32 0,77 18 0,66 0,12 30 48 
7 35 0,86 26 0,73 0,11 32 58 
8 36 0,88 30 0,75 0,11 33 63 
9 37 0,90 32 0,76 0,11 38 70 
10 40 0,95 43 0,80 0,15 45 88 
11 65 1,57 47 1,23 0,34 75 122 
12 88 2,11 64 1,60 0,51 92 156 

 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɛɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ, ɤɨɬɨɪɵɣ ɛɭɞɟɬ ɫɬɪɨɢɬɶɫɹ ɧɚ ɨɫɧɨɜɟ 
ɞɚɧɧɵɯ ɪɚɫɱɟɬɨɜ. 

ɍɫɬɚɧɨɜɥɟɧɧɭɸ ɦɨɳɧɨɫɬɶ Ƚɗɋ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 2.26 
 N˖˔˕.ʒЭʠ = N˓˃˄.ʒЭʠ + N˓ˈˊʒЭʠ.  
 

(2.26) 



25 
 

 Ɋɟɡɟɪɜɧɚɹ ɦɨɳɧɨɫɬɶ ɫɨɫɬɨɢɬ ɢɡ ɚɜɚɪɢɣɧɨɣ, ɪɟɦɨɧɬɧɨɣ ɢ ɧɚɝɪɭɡɨɱɧɨɣ 
ɦɨɳɧɨɫɬɟɣ. 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɧɟɨɛɯɨɞɢɦɵɣ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɜ ɰɟɥɨɦ ɞɥɹ ɹɧɜɚɪɹ 
ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɚ 2.27: 

 
Ɋɧɚɝɪ

ɗɋ = Ɋ୫ୟ୶ɗɋ ∙ Ͳ,Ͳ͵ = ͺʹͷ ∙ Ͳ,Ͳ͵ = ʹͷ Ɇȼɬ.  
 

(2.27) 

ɇɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɦɟɠɞɭ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɢ 
ɫɭɳɟɫɬɜɭɸɳɟɣ Ƚɗɋ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɦɨɳɧɨɫɬɹɦɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɧɚɝɪɭɡɨɱɧɵɣ ɪɟɡɟɪɜ ɞɥɹ Ƚɗɋ ɛɭɞɟɬ ɪɚɜɟɧ: 

 ʟː˃ˆ˓˒˓ˑˈˍ˕.ʒЭʠ = ͸ ʛʑ˕;       
 ʟː˃ˆ˓˔˖˜.ʒЭʠ = ͸ ʛʑ˕.   

 
Ɉɫɬɚɜɲɭɸɫɹ ɱɚɫɬɶ ɪɟɡɟɪɜɚ ɪɚɫɩɪɟɞɟɥɹɟɦ ɧɚ Ɍɗɋ: 
 ʟː˃ˆ˓ʡЭʠ = ͳͶ ʛʑ˕.  

 
Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɞɥɹ ɹɧɜɚɪɹ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 2.28: 
 ʟ˃˅˃˓Эʠ = ʟ୫ୟ୶Эʠ ∙ Ͳ,ͳ = ͺʹͷ ∙ Ͳ,ͳ = ͺ͵ ʛʑ˕.  (2.28) 

 
Ⱥɜɚɪɢɣɧɵɣ ɪɟɡɟɪɜ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ Ɍɗɋ, ɩɨɷɬɨɦɭ ɩɪɢ ɪɚɫɱёɬɟ 

ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɨɧ ɫɱɢɬɚɟɬɫɹ ɪɚɜɧɵɦ ɧɭɥɸ. 
Ɉɩɪɟɞɟɥɢɦ ɜɟɥɢɱɢɧɵ ɪɟɦɨɧɬɧɨɝɨ ɪɟɡɟɪɜɚ, ɞɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ 

ɨɩɪɟɞɟɥɢɬɶ ɪɟɦɨɧɬɧɭɸ ɩɥɨɳɚɞɶ ɫɭɳɟɫɬɜɭɸɳɢɯ Ƚɗɋ ɢ Ɍɗɋ, ɚ ɬɚɤɠɟ 
ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ, ɩɨ ɮɨɪɦɭɥɚɦ 2.29, 2.30 ɢ 2.31: 

 Fɪɟɦ
ɫɭɳ.Ƚɗɋ = ୒ɪɚɛ

ɫɭɳ.Ƚɗɋ଺ ∙ ͳ ɦɟɫɹɰ = ଵ଼ସ଺ = ͵ͳ Ɇȼɬ ∙ ɦɟɫ ɝɨɞ;⁄   
(2.29) 

 Fɪɟɦ
ɩɪɨɟɤɬ.Ƚɗɋ = ୒ɪɚɛ

ɩɪɨɟɤɬ.Ƚɗɋ଺ ∙ ͳ ɦɟɫɹɰ = ଵହ଺଺ = ʹ͸ Ɇȼɬ ∙ ɦɟɫ ɝɨɞ;⁄   
(2.30) 

 Fɪɟɦ
Ɍɗɋ = ୒ɪɚɛ

Ɍɗɋ଺ ∙ ͳ ɦɟɫɹɰ = ସହ଼଺ = ͹͸ Ɇȼɬ ∙ ɦɟɫ ɝɨɞ.⁄   
(2.31) 

 
Ɋɟɦɨɧɬ Ɍɗɋ ɪɚɡɦɟɳɚɟɬɫɹ ɧɚ ɞɜɚ ɦɟɫɹɰɚ, ɜ ɩɟɪɢɨɞ ɩɪɨɜɚɥɚ ɝɪɚɮɢɤɚ 

ɧɚɝɪɭɡɤɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. 
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2.2.7 Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 
 
Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɦɨɳɧɨɫɬɟɣ ɧɚ 

ɩɨɤɪɵɬɢɟ ɦɚɤɫɢɦɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɦɟɠɞɭ ɜɫɟɦɢ ɭɱɚɫɬɧɢɤɚɦɢ ɷɧɟɪɝɨɫɢɫɬɟɦɵ ɢ 
ɪɚɡɦɟɳɟɧɢɟ ɪɟɡɟɪɜɨɜ ɜɨ ɜɪɟɦɟɧɢ ɢ ɩɨ ɤɨɧɤɪɟɬɧɵɦ ɷɥɟɤɬɪɨɫɬɚɧɰɢɹɦ. 

ȼɫɟ ɪɚɫɱɟɬɵ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɛɚɥɚɧɫɚ ɦɨɳɧɨɫɬɟɣ ɫɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɭ 3.9. 

Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2.2. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ ɪɚɜɧɚ: 
 N˖˔˕.ʒЭʠ = ͳͷͷ + ͷ = ͳ͸Ͳ ʛʑ˕. 

 
Ɍɚɛɥɢɰɚ 2.2.6 – Ɋɚɫɱёɬ ɢ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɟɡɟɪɜɨɜ 

Ɇɟɫɹ
ɰɵ 

ɗɧɟɪɝɨɫɢɫɬɟɦ
ɚ, Ɇȼɬ 

ɋɭɳɟɫɬɜɭɸɳɢɟ 
Ƚɗɋ, Ɇȼɬ 

ɉɪɨɟɤɬɢɪɭɟɦɚɹ 
Ƚɗɋ, Ɇȼɬ 

ɋɭɳɟɫɬɜɭɸɳɢɟ Ɍɗɋ, 
Ɇȼɬ ࡼ ˓˃˅˃ࡼ ࢞ࢇ࢓ࡼː˃ˆ˓ 𝑵ɪɚɛ 𝑵ɧɚɝɪ 𝑵ɪеɦ 𝑵ɪɚɛ 𝑵ɧɚɝɪ 𝑵ɪеɦ 𝑵ɪɚɛ 𝑵ɧɚɝɪ 𝑵ɚɜɪ 𝑵ɪеɦ 

1 825 83 25 184 6 0 155 5 0 458 14 46 0 
2 789 79 24 184 6 0 122 4 0 458 14 46 0 
3 727 73 22 184 6 0 99 3 0 444 13 44 0 
4 655 66 20 184 6 0 60 2 0 411 12 41 0 
5 593 59 18 184 6 0 59 2 0 350 10 35 0 
6 557 56 17 184 6 0 48 1 0 325   10 32 38 

7 557 56 17 184 6 0 58 2 0 315 9 31 38 

8 593 59 18 184 6 0 63 2 0 346 10 35 0 

9 655 65 20 184 6 31 70 2 26 401 12 40 0 

10 727 73 22 184 6 0 88 3 0 455 14 45 0 

11 789 79 24 184 6 0 122 4 0 458 14 46 0 

12 825 83 25 184 6 0 155 5 0 458 14 46 0 
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Ɋɢɫɭɧɨɤ 2.2.2 – Ȼɚɥɚɧɫ ɦɨɳɧɨɫɬɟɣ 

2.2.8 ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ 
ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɪɟɞɧɟɣ ɦɧɨɝɨɥɟɬɧɟɣ ɜɵɪɚɛɨɬɤɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɪɚɛɨɬɤɭ ɢ ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɩɪɢ 50% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ. ɋɪɟɞɧɹɹ ɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
2.32. 

 Э̅ˏːˑˆˑˎˈ˕ = ∑ Э = ͷ͵Ͷ ˏˎː ˍʑ˕ ∙ ˚.  (2.32) 

 
ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱɟɬɵ ɪɟɠɢɦɚ ɪɚɛɨɬɵ Ƚɗɋ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 

ɩɪɨɜɨɞɹɬɫɹ ɚɧɚɥɨɝɢɱɧɨ, ɪɚɫɱɟɬɚɦ ɦɚɥɨɜɨɞɧɨɝɨ ɝɨɞɚ, ɩɪɢɥɨɠɟɧɢɟ Ȼ, ɬɚɛɥɢɰɚ Ȼ3. 
Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɢ 

ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 2.2.3. 
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Ɋɢɫɭɧɨɤ 2.2.3 – Ƚɪɚɮɢɤ ɫɪɚɛɨɬɤɢ ɢ ɧɚɩɨɥɧɟɧɢɹ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ 

ɦɚɥɨɜɨɞɧɨɦ ɢ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ 
 
2.3 Ɋɟɠɢɦɧɨɟ ɩɨɥɟ 
 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɜɵɛɪɚɬɶ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ 

ɪɟɠɢɦɧɨɟ ɩɨɥɟ, ɩɪɟɞɫɬɚɜɥɟɧɧɨɟ ɧɚ ɪɢɫɭɧɤɟ 2.3.1. 
Ɋɟɠɢɦɧɨɟ ɩɨɥɟ – ɷɬɨ ɨɛɥɚɫɬɶ ɞɨɩɭɫɬɢɦɵɯ ɪɟɠɢɦɨɜ ɪɚɛɨɬɵ 

ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ. ɇɚ ɩɨɫɬɪɨɟɧɧɨɦ ɪɟɠɢɦɧɨɦ ɩɨɥɟ ɨɩɪɟɞɟɥɹɸɬ ɦɢɧɢɦɚɥɶɧɵɟ 
ɢ ɦɚɤɫɢɦɚɥɶɧɵɟ, ɧɚɩɨɪɵ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬ ɬɢɩ ɢ ɦɨɞɢɮɢɤɚɰɢɸ ɬɭɪɛɢɧɵ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɡɚɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.3.1: 
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Ɍɚɛɥɢɰɚ 2.3.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɪɟɠɢɦɧɨɝɨ ɩɨɥɹ ɩɪɨɟɤɬɢɪɭɟɦɨɣ Ƚɗɋ 

Ʉɪɢɜɵɟ ɫɜɹɡɢ ɇȻ ɇɚɩɨɪɧɵɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢ

ɹ ɩɨ 
ɪɚɫɱёɬɧɨɣ 
ɭɫɬɚɧɨɜɥɟɧ

ɧɨɣ 
ɦɨɳɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢ

ɹ ɩɨ ɩɨ 
ɩɪɨɩɭɫɤɧɨɣ 
ɫɩɨɫɨɛɧɨɫɬɢ 

Ʌɢɧɢɹ 
ɨɝɪɚɧɢɱɟɧɢɹ 

ɩɨ 
ɦɢɧɢɦɚɥɶɧɨ
ɦɭ ɪɚɫɯɨɞɭ 

Q, 
ɦ3/ɫ 

zɧɛ ɡ,      
ɦ 

zɧɛ ɥ, 
ɦ 

Hɧɩɭ,  
ɦ 

Hɭɦɨ, 
ɦ Hɪ, ɦ H,ɦ 

Q, 
ɦ3/ɫ H, ɦ 

Q, 
ɦ3/ɫ 

Q, 
ɦ3/ɫ H, ɦ 

0 27,00 27,00 35,70 28,08 32,64 29,20 752 26,4 832 0,00 65,00 
50 28,12 27,97 34,58 27,11 31,67 29,00 757 26,00 826 34,30 65,00 
100 28,99 28,75 33,71 26,33 30,90 28,00 784 25,00 810   

150 29,67 29,38 33,03 25,70 30,26 27,00 813 24,00 793   

200 30,22 29,90 32,48 25,18 29,74 26,40 832 23,00 777   

250 30,68 30,34 32,02 24,74 29,30   22,00 760   

300 31,06 30,72 31,64 24,36 28,93 
350 31,40 31,04 31,30 24,04 28,60 
400 31,72 31,34 30,98 23,74 28,30 
450 32,01 31,61 30,69 23,47 28,03 
500 32,28 31,86 30,42 23,22 27,78 
550 32,55 32,10 30,15 22,98 27,54 
600 32,81 32,34 29,89 22,74 27,31 
650 33,05 32,56 29,65 22,52 27,08 
700 33,29 32,78 29,41 22,30 26,86 
750 33,51 32,99 29,19 22,09 26,65 
800 33,72 33,19 28,98 21,89 26,45 
850 33,92 33,39 28,78 21,69 26,25 
900 34,10 33,57 28,60 21,51 26,07 
950 34,27 33,75 28,43 21,33 25,89 
100
0 

34,43 33,92 28,27 21,16 25,73 
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Ɋɢɫɭɧɨɤ 2.3.1 – Ɋɟɠɢɦɧɨɟ ɩɨɥɟ ɫ ɭɱёɬɨɦ ɡɚɞɚɧɧɵɯ ɨɝɪɚɧɢɱɟɧɢɣ ɩɨ 
ɪɚɫɯɨɞɭ, ɦɨɳɧɨɫɬɢ ɢ ɩɪɨɩɭɫɤɧɨɣ ɫɩɨɫɨɛɧɨɫɬɢ 

 
ɉɨɥɭɱɢɦ ɡɧɚɱɟɧɢɹ: ܪ௠௔௫ = ͵Ͷ,͵ˏ, ܪ˓ = ʹ͸,Ͷˏ, ܪ௠𝑖௡ = ʹʹˏ, ܳ௠௔௫ =ͺ͵ʹ ˏଷ/ܿ, ܳ ௠𝑖௡ = ͸ͷ ˏଷ/ܿ. 
Ⱦɚɥɟɟ ɞɥɹ ɢɡɜɟɫɬɧɨɝɨ ɞɢɚɩɚɡɨɧɚ ɢɡɦɟɧɟɧɢɹ ɧɚɩɨɪɚ ɧɟɨɛɯɨɞɢɦɨ ɩɨɞɨɛɪɚɬɶ 

ɜɫɟ ɜɨɡɦɨɠɧɵɟ ɬɢɩɵ ɝɢɞɪɨɬɭɪɛɢɧ, ɞɥɹ ɤɨɬɨɪɵɯ ɡɧɚɱɟɧɢɹ ɩɪɟɞɟɥɶɧɨɝɨ ɧɚɩɨɪɚ 
ɛɵɥɨ ɛɵ ɧɟ ɦɟɧɶɲɟ ɩɨɥɭɱɟɧɧɨɝɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ. 

Ɍɚɤ ɠɟ ɞɥɹ ɜɵɛɨɪɚ ɬɭɪɛɢɧɵ ɜɨɫɩɨɥɶɡɭɟɦɫɹ ɫɨɨɬɧɨɲɟɧɢɟ: 
௠௔௫ܪ௠𝑖௡ܪ  = ʹʹͶͲ = Ͳ,ͷ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɝɥɚɫɧɨ ɩɨɥɭɱɟɧɧɵɦ ɞɚɧɧɵɦ, ɩɨɞɯɨɞɢɬ ɬɭɪɛɢɧɚ ɉɅ40ɚ–

ȼ. 
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 3 Ƚɢɞɪɨɬɭɪɛɢɧɧɨɟ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 
 

3.1 ȼɵɛɨɪ ɫɢɫɬɟɦɵ ɢ ɤɨɥɢɱɟɫɬɜɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ 
 

Ɉɫɧɨɜɧɵɦ ɤɪɢɬɟɪɢɟɦ, ɩɨ ɤɨɬɨɪɨɦɭ ɜɵɛɢɪɚɟɬɫɹ ɬɚ ɢɥɢ ɢɧɚɹ ɝɢɞɪɨɬɭɪɛɢɧɚ, 
ɹɜɥɹɟɬɫɹ ɩɪɟɞɟɥɶɧɵɣ ɧɚɩɨɪ ܪ˒˓ˈˇ, ɩɪɢ ɤɨɬɨɪɨɦ ɪɚɛɨɬɚɟɬ ɬɭɪɛɢɧɚ. Ⱥ ɬɚɤɠɟ 
ɨɬɧɨɲɟɧɢɟ ɦɢɧɢɦɚɥɶɧɨɝɨ ɧɚɩɨɪɚ ɧɚ ɫɬɚɧɰɢɢ ܪ௠𝑖௡ ɤ ɩɪɟɞɟɥɶɧɨɦɭ ɧɚɩɨɪɭ ܪ˒˓ˈˇ, 
ɩɪɢ ɤɨɬɨɪɨɦ ɦɨɠɟɬ ɝɢɞɪɨɬɭɪɛɢɧɚ, ɤɨɬɨɪɨɟ ɧɟ ɞɨɥɠɧɨ ɩɪɟɜɵɲɚɬɶ ɨɩɪɟɞɟɥёɧɧɨɝɨ 
ɡɧɚɱɟɧɢɹ. 

Ⱦɢɚɩɚɡɨɧɭ ɧɚɩɨɪɨɜ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɬɭɪɛɢɧɵ: 
− ɩɨɜɨɪɨɬɧɨ–ɥɨɩɚɫɬɧɚɹ ɉɅ40ɛ–ȼ 
− ɩɨɜɨɪɨɬɧɨ–ɥɨɩɚɫɬɧɚɹ ɞɢɚɝɨɧɚɥɶɧɚɹ ɉɅ40ɚ–ȼ. 
ɇɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɨɬɧɨɲɟɧɢɟ ܪ௠𝑖௡/ܪ˒˓ˈˇ. Ɉɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 

ɦɟɧɶɲɟ ɡɚɞɚɧɧɵɯ ɡɧɚɱɟɧɢɣ: 
ˇˈ˓˒ܪ௠𝑖௡ܪ            = ʹͷ,ͷͶͲ = Ͳ,͸͵. 

 
Ɍɚɛɥɢɰɚ 3.1.1 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɨɞɟɥɶɧɵɯ ɜɵɛɢɪɚɟɦɵɯ ɬɭɪɛɢɧ 

Ɍɢɩ ɉɅ40ɚ–ȼ ɉɅ40ɛ–ȼ 
Hɩɪɟɞ, ɦ 40 40 

Hmin/Hmax 0,50 0,50 
nI 'opt, ɨɛ/ɦɢɧ 125 123 

QI 'opt, ɥ/ɫ 1020 1150 
ɦ opt 0,913 0,904 

QI max, ɥ/ɫ 1 700 1 625 
 (QI 'max) 0,65 0,65 
D1ɦɨɞ, ɦ 0,460 0,460 
ɇɦɨɞ, ɦ 4 4 
tɦɨɞ,  0ɋ 10 20 

 
ɉɪɨɢɡɜɨɞɢɦ ɩɨɞɛɨɪ ɜɚɪɢɚɧɬɨɜ ɬɭɪɛɢɧ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɩɨɥɭɱɟɧɧɨɦ ɜɵɲɟ 

ɞɢɚɩɚɡɨɧɟ ɧɚɩɨɪɨɜ. ɉɚɪɚɦɟɬɪɵ ɦɨɞɟɥɟɣ ɷɬɢɯ ɝɢɞɪɨɬɭɪɛɢɧ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 3.1.1. Ɂɚɞɚɟɦɫɹ ɪɹɞɨɦ ɫɬɚɧɞɚɪɬɧɵɯ ɡɧɚɱɟɧɢɣ ɞɢɚɦɟɬɪɨɜ D1 ɢ ɞɥɹ 
ɤɚɠɞɨɝɨ ɞɢɚɦɟɬɪɚ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɥɟɞɭɸɳɢɟ ɩɚɪɚɦɟɬɪɵ (3.1–3.9): 

− ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ 
          Nୟ = ͻ.ͺͳ ∙ Q୍ ɪ′ ∙ Dଵଶ ∙ H୮ଵ,ହ ∙ η˕ ∙ ηˆ.   (3.1) 

 
ɝɞɟ Q'I ɪ – ɩɪɢɜɟɞɟɧɧɵɣ ɪɚɫɯɨɞ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ; 
        ɬ – ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
        ɝ – ɄɉȾ ɝɟɧɟɪɚɬɨɪɚ. 

− ɄɉȾ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ 
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           η˕ = ͳ − ሺͳ − ηˏሻ (ሺͳ − ɂሻ + ɂ√஽భˏˑˇ஽భఱ ∙ √ୌˏˑˇʜ˓భబ ∙ √ ஝ː஝ˏˑˇఱ ).   (3.2) 

 
ɝɞɟ ɦ – ɄɉȾ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 

 D1ɦɨɞ – ɞɢɚɦɟɬɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
 ɇɦɨɞ – ɧɚɩɨɪ ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ; 
 D1 – ɞɢɚɦɟɬɪ ɧɚɬɭɪɧɨɣ ɬɭɪɛɢɧɵ; 
 ɇɪ – ɪɚɫɱɟɬɧɵɣ ɧɚɩɨɪ ɧɚɬɭɪɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ; 

       νɧ, νɦɨɞ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɤɢɧɟɦɚɬɢɱɟɫɤɨɣ ɜɹɡɤɨɫɬɢ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɨɣ ɢ 
ɦɨɞɟɥɶɧɨɣ ɬɭɪɛɢɧɵ, ɤɨɬɨɪɵɟ ɡɚɜɢɫɹɬ ɨɬ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɞɵ ɞɥɹ ɧɚɬɭɪɧɵɯ ɢ 
ɦɨɞɟɥɶɧɵɯ ɭɫɥɨɜɢɣ; 
        𝜺 – ɤɨɷɮɮɢɰɢɟɧɬ, ɜɵɪɚɠɚɸɳɢɣ ɨɬɧɨɲɟɧɢɟ ɩɨɬɟɪɶ ɬɪɟɧɢɹ ɤɨ ɜɫɟɦ 
ɝɢɞɪɚɜɥɢɱɟɫɤɢɦ ɩɨɬɟɪɹɦ (𝜺=0,75). 

− ɤɨɥɢɱɟɫɬɜɨ ɚɝɪɟɝɚɬɨɜ  
           Z′ɚɝɪ = ୒ɭɫɬ୒ɚɝɪ

.  (3.3) 

 
ɝɞɟ Nɭɫɬ – ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ƚɗɋ (Nɭɫɬ =161000 ɤȼɬ) 

 Naɝɪ – ɦɨɳɧɨɫɬɶ ɚɝɪɟɝɚɬɚ. 
− ɩɨɩɪɚɜɤɚ ɄɉȾ 

           ∆ଵ= ηɧηɦ
.  (3.4) 

 
− ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ (ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɤɪɭɝɥɟɧɢɟɦ ɞɨ 

ɫɬɚɧɞɚɪɬɧɨɝɨ ɡɧɚɱɟɧɢɹ) 
           n′ = ୬I ˓′ √Δభ∙ɇɪDభ .  (3.5) 

 
ɝɞɟ n'Iɪ – ɩɪɢɜɟɞɟɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜ ɪɚɫɱɟɬɧɨɣ 

ɬɨɱɤɟ. 
− ɩɪɢɜɟɞɟɧɧɵɟ ɦɚɤɫɢɦɚɥɶɧɚɹ, ɪɚɫɱɟɬɧɚɹ ɢ ɦɢɧɢɦɚɥɶɧɚɹ ɱɚɫɬɨɬɵ 

ɜɪɚɳɟɧɢɹ 
          n୍ ୫ୟ୶′ = ୬˔ˋː˘Dభሺ∆′∙ୌౣi౤ሻబ.ఱ ;  (3.6) 

          n୍ ˓˃˔˚′ = ୬˔ˋː˘Dభ(∆′∙ୌ˓)బ.ఱ ;  (3.7) 
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n୍ ୫୧୬′ = ୬˔ˋː˘Dభሺ∆′∙ୌౣa౮ሻబ.ఱ. (3.8) 

 
− ɩɪɨɢɡɜɟɞɟɧɢɟ ɩɪɢɜɟɞёɧɧɨɝɨ ɪɚɫɯɨɞɚ ɜ ɪɚɫɱɟɬɧɨɣ ɬɨɱɤɟ ɧɚ ɄɉȾ 

 Q′୍ ୮ ∙ η˕ = ୒aଽ,଼ଵ∙Dభమ∙ୌ౦భ,ఱ∙ηˆ ˔˓.  (3.9) 

 
Ʌɟɜɚɹ ɱɚɫɬɶ ɭɪɚɜɧɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨɞɛɨɪɨɦ ɬɚɤɨɣ ɬɨɱɤɢ ɧɚ ɥɢɧɢɢ n'Iɪ, 

ɱɬɨɛɵ ɩɪɨɢɡɜɟɞɟɧɢɟ Q′୍ ୮ ∙ η˕ ɜ ɷɬɨɣ ɬɨɱɤɟ ɨɛɟɫɩɟɱɢɜɚɥɨ ɜɵɩɨɥɧɟɧɢɟ ɭɤɚɡɚɧɧɨɝɨ 
ɪɚɜɟɧɫɬɜɚ. 

− ɩɪɨɢɡɜɟɞɟɧɢɟ ɞɥɹ ɨɝɪɚɧɢɱɟɧɢɹ ɩɨ ɝɟɧɟɪɚɬɨɪɭ 
 Q′୍ ∙ η˕ = ୒aଽ,଼ଵ∙Dభమ∙ୌౣa౮భ,ఱ ∙ηˆ ˔˓.  
 

− ɩɪɢɜɟɞɟɧɧɵɟ ɪɚɫɯɨɞɵ 
 Q′୍ ୫ୟ୶ = ୕ౣi౤୬∙Dభమ∙√ୌౣi౤∙Δ′ ;  
 Q′୍ ୫୧୬ = ୕ౣi౤୬∙Dభమ∙√ୌౣa౮∙Δ′. 
 
Ɋɚɫɱɟɬɵ ɉɅ40–ɚ ɰɟɥɟɫɨɨɛɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1.2.  

 
Ɍɚɛɥɢɰɚ 3.1.2 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɚɯ ɞɥɹ 
ɬɭɪɛɢɧɵ ɉɅ40–ɚ 

D1 3 4 4,75 5 5,3 6 6,3 
η ɬɭɪɛ 0,918 0,921 0,922 0,923 0,923 0,925 0,925 
N'ɚɝɪ 
Ɇȼɬ 

18,22 32,49 45,90 50,89 57,21 73,41 80,97 

Z'a ɲɬ 8,84 4,96 3,51 3,16 2,81 2,19 1,99 
Z a ɲɬ 10,00 6,00 4,00 4,00 3,00 4,00 2,00 
N ɚɝɪ 
Ɇȼɬ 

16,1 26,8 40,3 40,3 53,7 40,3 80,5 

m 1,04 1,05 1,05 1,05 1,05 1,05 1,05 
nc' 218,64 164,24 138,43 131,54 124,13 109,72 104,52 

n ɫɢɧɯɪ 214,29 157,89 136,4 130,43 120,00 107,14 103,45 
n'Hmax 134,2 131,6 134,9 135,8 132,4 133,7 135,5 
n' Hp 122,5 120,2 123,1 123,9 120,8 122,1 123,7 

n'Hmin 104,5 102,5 105,0 105,7 103,0 104,1 105,5 
 

Ɋɚɫɱɟɬɵ ɉɅ40–ɛ ɰɟɥɟɫɨɨɛɪɚɡɧɵɯ ɞɢɚɦɟɬɪɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.1.3.  
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Ɍɚɛɥɢɰɚ 3.1.3 – Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɪɚɡɧɵɯ ɞɢɚɦɟɬɪɚɯ ɞɥɹ 
ɬɭɪɛɢɧɵ ɉɅ40–ɛ 

D1 3,75 4 4,5 5 5,3 6 6,3 
η ɬɭɪɛ 0,929 0,929 0,930 0,931 0,932 0,933 0,933 
N'ɚɝɪ 
Ɇȼɬ 

27,54 31,35 39,72 49,08 55,18 70,79 78,08 

Z'a ɲɬ 5,8 5,1 4,1 3,3 2,9 2,3 2,1 
Z a ɲɬ 6 6 6 4 4 4 4 
N ɚɝɪ 
Ɇȼɬ 

26,8 26,8 26,8 40,3 40,3 40,3 40,3 

m 1,04 1,04 1,04 1,04 1,04 1,04 1,04 
nc' 171,87 161,18 143,35 129,07 121,80 107,65 102,54 

n ɫɢɧɯɪ 166,67 157,89 161,18 125,00 120,00 107,14 100,00 
n' Hmax 130,7 132,0 151,5 130,5 132,7 134,1 131,4 

n' Hp 119,3 120,5 138,3 119,1 121,2 122,4 119,9 
n' Hmin 101,7 102,8 117,9 101,6 103,3 104,4 102,3 

 
Ʉ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ ɩɪɢɧɢɦɚɸɬɫɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɬɢɩɚ ɉɅ40–ɚ–

475, ɉɅ40–ɚ–500. 
ɇɟɨɛɯɨɞɢɦɵɟ ɬɨɱɤɢ ɪɚɫɯɨɞɨɜ ɢ ɄɉȾ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɪɚɛɨɱɟɝɨ ɩɨɥɹ ɧɚ 

ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɜɵɛɪɚɧɧɵɯ ɞɥɹ ɪɚɫɫɦɨɬɪɟɧɢɹ 
ɝɢɞɪɨɬɭɪɛɢɧ ɜɧɟɫɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.1.4. 

 
Ɍɚɛɥɢɰɚ 3.1.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɪɚɫɱɟɬɧɵɯ ɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɬɨɱɟɤ ɧɚ Ƚɍɏ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ࡽ૚′ ∙ 𝜼ː˕ ࡽ૚′ , ɦ3/ɫ 𝜼ː˕ ࡽ૚࢞ࢇ࢓′ ∙ 𝜼ː˕ ࡽ૚࢞ࢇ࢓′ , ɦ3/ɫ 𝜼ː˕ 

ɉɅ40–ɚ–475 1,357 1520 0,902 0,853 1,23 0,904 
ɉɅ40–ɚ–500 1,241 1320 0,908 0,770 0,850 0,908 

 
3.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɝɢɞɪɨɬɭɪɛɢɧɵ 
 
ɑɬɨɛɵ ɨɩɪɟɞɟɥɢɬɶ ɨɬɦɟɬɤɭ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɧɭɠɧɨ ɭɱɟɫɬɶ ɟё 

ɛɟɫɤɚɜɢɬɚɰɢɨɧɧɭɸ ɪɚɛɨɬɭ, ɨɩɪɟɞɟɥɹɟɦɭɸ ɩɨ ɮɨɪɦɭɥɟ 3.10: 
ˍ˓𝑧ߘ            = 𝑧ʜʐሺܳʜʐሻߘ +  ௦;  (3.10)ܪ
 
ɝɞɟ ߘ𝑧ʜʐሺܳʜʐሻ – ɨɬɦɟɬɤɚ ɭɪɨɜɧɹ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɪɚɫɯɨɞɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; 
 ௦– ɜɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɩɨɜɨɪɨɬɧɨ–ɥɨɩɚɫɬɧɵɯ ɝɢɞɪɨɬɭɪɛɢɧ, ɧɚɣɞɟɦܪ        
ɩɨ ɮɨɪɦɭɥɟ 3.11: 
௦ܪ  = ͳͲ,͵ − ∇ʜʐଽ଴଴ − 𝜎 ∙ ܪ − ͳ,ͷ + ܼʤ.ʞʚ,                                                     (3.11) 

 
ɝɞɟ 10,3 – ɛɚɪɨɦɟɬɪɢɱɟɫɤɨɟ ɞɚɜɥɟɧɢɟ; 
       1,5 – ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɡɚɩɚɫ; 
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  – ɤɨɷɮɮɢɰɢɟɧɬ ɤɚɜɢɬɚɰɢɢ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɝɥɚɜɧɨɣ ɭɧɢɜɟɪɫɚɥɶɧɨɣ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɞɥɹ ɪɚɫɱɟɬɧɵɯ ɭɫɥɨɜɢɣ;  
 ܼʤ.ʞʚ – ɪɚɡɧɨɫɬɶ ɨɬɦɟɬɨɤ ɯɚɪɚɤɬɟɪɧɵɯ ɩɥɨɫɤɨɫɬɟɣ ɦɨɞɟɥɶɧɨɣ ɢ ɧɚɬɭɪɧɨɣ 
ɬɭɪɛɢɧɵ, ɞɥɹ ɉɅ–ɬɭɪɛɢɧ  ∆ܼʤ.ʞʚ = 0 
 ɇ – ɧɚɩɨɪ ɬɭɪɛɢɧɵ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɪɨɜɧɟɦ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ ɢ Zɧɛ(Qɧɛ). 
 

Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ HS ɨɩɪɟɞɟɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ ɪɟɠɢɦɨɦ ɪɚɛɨɬɵ ɝɢɞɪɨɬɭɪɛɢɧɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ. Ⱥɧɚɥɢɡ ɤɚɜɢɬɚɰɢɨɧɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɟɟ 
ɨɩɚɫɧɵɦɢ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɤɚɜɢɬɚɰɢɢ, ɬ.ɟ. ɬɪɟɛɭɸɳɢɦɢ ɧɚɢɛɨɥɶɲɟɝɨ ɡɚɝɥɭɛɥɟɧɢɹ 
ɹɜɥɹɸɬɫɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɬɪɢ ɪɟɠɢɦɚ: 

− ɪɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɚɤɫɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ 
Hmax ɢ ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɢ; 

− ɪɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢ ɪɚɫɱɟɬɧɨɦ ɧɚɩɨɪɟ Hɪ ɢ 
ɪɚɫɱёɬɧɨɣ ɦɨɳɧɨɫɬɢ; 

− ɪɚɛɨɬɚ ɦɢɧɢɦɚɥɶɧɨɝɨ ɱɢɫɥɚ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɩɪɢ ɦɢɧɢɦɚɥɶɧɨɦ ɧɚɩɨɪɟ 
Hmin ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɦɭ ɦɨɳɧɨɫɬɢ ɧɚ ɥɢɧɢɢ ɨɝɪɚɧɢɱɟɧɢɹ. 
 

ɉɪɢɜɟɞɟɦ ɩɪɢɦɟɪ ɪɚɫɱɟɬɚ ɜɵɫɨɬɵ ɨɬɫɚɫɵɜɚɧɢɹ ɞɥɹ ɬɭɪɛɢɧɵ ɉɅ40–ɚ–475: 
ɉɪɢ ɇmax: 
           Hୱ = ͳͲ,͵͵ − ʹͻ,͵ͺͻͲͲ − Ͳ,ʹ ∙ ͵͸,͵ − ͳ,ͷ = ͳ,ʹͳ ˏ; 
 
ɉɪɢ Hɪ: 
            Hୱ = ͳͲ,͵͵ − ʹͻ,ͻ͹ͻͲͲ − Ͳ,ͷ͵ ∙ ʹ͸,Ͷ − ͳ,ͷ = −ͷ,ͷ͵ ˏ; 
 
ɉɪɢ Hmin: 
            Hୱ = ͳͲ,͵͵ − ʹͻ,͹ͲͻͲͲ − Ͳ,ͷ ∙ ʹʹ − ͳ,ͷ = −ʹ,ͷ͵ˏ. 
 
Ɋɚɫɫɱɢɬɵɜɚɥɢ ɨɬɦɟɬɤɭ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ (3.12–3.14) ɩɪɢ ɤɚɠɞɨɣ 

ɢɡ ɜɵɱɢɫɥɟɧɧɵɯ ɜɵɫɨɬ ɨɬɫɚɫɵɜɚɧɢɹ. Ɉɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ ɜ 
ɩɨɜɨɪɨɬɧɨ–ɥɨɩɚɫɬɧɵɯ ɬɭɪɛɢɧɚɯ ɨɬɫɱɢɬɵɜɚɟɬɫɹ ɨɬ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɨɫɢ 
ɩɨɜɨɪɨɬɚ ɥɨɩɚɫɬɟɣ. 

 ܼʟʙሺH୫୧୬ሻ = Zː˄ (Q ሺH୫୧୬ሻ) + H௦ሺH௠𝑖௡ሻ;  (3.12) 
 ܼʟʙ(H˓˃˔˚) = Zː˄  ቀQ (H˓˃˔˚)ቁ + H௦(H˓˃˔˚, );  (3.13) 

 ܼʟʙሺH௠௔௫ሻ = Zː˄ (Q ሺH୫ୟ୶ሻ) + H௦ሺH୫ୟ୶ሻ. (3.14) 
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Ⱦɥɹ ɬɭɪɛɢɧɵ ɉɅ40–ɚ–475: 
 ZʟʙሺH୫୧୬ሻ = ʹͻ,͵ͺ + ͳ,ʹͳ = ͵Ͳ,ͷͻ ɦ;  
 Zʟʙ(H˓˃˔˚) = ʹͻ,ͻ͹ + ሺ−ͷ,ͷ͵ሻ = ʹͶ,Ͷͷ ɦ; 
 ZʟʙሺH௠௔௫ሻ = ʹͻ,͹Ͳ + ሺ−ʹ,ͷ͵ሻ = ʹ͹,ͳ͹ ɦ. 
 
ɂɡ ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ ɛɵɥɚ ɜɵɛɪɚɧɚ ɦɢɧɢɦɚɥɶɧɚɹ ɨɬɦɟɬɤɚ ɭɫɬɚɧɨɜɤɢ 

ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ Zʟʙ = ʹͶ,Ͷͷ ˏ. 
 

Ɍɚɛɥɢɰɚ 3.2.1 – ɋɪɚɜɧɢɬɟɥɶɧɚɹ ɬɚɛɥɢɰɚ 

Ɍɭɪɛɢɧɚ 𝑫૚, ˏ 𝒛ࢇ 
 ,𝒄૚࢔

ɨɛ/ɦɢɧ 

ܰɚɝɪ, 

ɤȼɬ 
 max, ɦܵܪ ɪ, ɦܵܪ min, ɦܵܪ

𝒛˓࢔࢏̱࢓, ɦ 

 

ɉɅ40–ɚ–475 4,75 4 136,4 40300 –2,53 –5,53 1,21 24,45 

ɉɅ40–ɚ–500 5,00 4 130,43 40300 –0,99 –3,15 1,93 26,81 
 

3.3 ȼɵɛɨɪ ɬɢɩɚ ɫɟɪɢɣɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 
 
ɉɨ ɩɨɥɭɱɟɧɧɵɦ ɩɚɪɚɦɟɬɪɚɦ ɝɢɞɪɨɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɬɫɹ ɫɟɪɢɣɧɵɣ ɬɢɩ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ ɩɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [4]. Ɉɫɧɨɜɧɵɟ ɤɪɢɬɟɪɢɢ, ɩɨ ɤɨɬɨɪɵɦ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɜɵɛɨɪ ɝɟɧɟɪɚɬɨɪɚ, – ɷɬɨ ɟɝɨ ɫɢɧɯɪɨɧɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɤɨɬɨɪɚɹ 
ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ ɫ ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ ɬɭɪɛɢɧɵ ɢ ɚɤɬɢɜɧɚɹ 
ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ ɫɨɜɩɚɞɚɬɶ ɫ ɦɨɳɧɨɫɬɶɸ ɬɭɪɛɢɧɵ ɢɥɢ 
ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ +/–10%. ɇɚ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɚɤɬɢɜɧɨɣ ɦɨɳɧɨɫɬɢ ɢ 
ɫɢɧɯɪɨɧɧɨɣ ɱɚɫɬɨɬɵ ɜɪɚɳɟɧɢɹ ɧɚɣɞɟɧ ɝɟɧɟɪɚɬɨɪ: ɋȼ–840/135–44, ɩɚɪɚɦɟɬɪɵ 
ɤɨɬɨɪɨɝɨ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɵ 3.3.1. 

 
Ɍɚɛɥɢɰɚ 3.3.1 – Ɉɫɧɨɜɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɟɧɟɪɚɬɨɪɚ CB–840/135–44 

Sɧ
ɨɦ

, Ɇ
ȼȺ

 

Ɋɧ
ɨɦ

, Ɇ
ȼɬ

 

nɫ
ɢɧ

, ɨ
ɛ/

ɦɢ
ɧ 

co
s ϕ

 

η 

ɋ
ɢɫ

ɬɟ
ɦɚ

 
ɜɨ

ɡɛ
ɭɠ

ɞɟ
ɧɢ

ɹ 

Ɇ
ɚɫ

ɫɚ
 ɪ

ɨɬ
ɨɪ

ɚ,
 ɬ

 

Ⱦɢ
ɚɦ

ɟɬ
ɪ 

ɚɤ
ɬɢ

ɜɧ
ɨɣ

 ɫɬ
ɚɥ

ɢ,
 

ɦɦ
 

ȼɵ
ɫɨ

ɬɚ
 

ɚɤ
ɬɢ

ɜɧ
ɨɣ

 ɫɬ
ɚɥ

ɢ 

ɂ
ɫɩ

ɨɥ
ɧɟ

ɧɢ
ɟ 

50 40 136,4 0,8 96,7 ɷɥɟɤɬɪɨɦɚɲɢɧɧɚɹ 213,5 77500 1300 ɡɨɧɬɢɱɧɨɟ 

 
Ⱥɤɬɢɜɧɚɹ ɦɨɳɧɨɫɬɶ ɝɟɧɟɪɚɬɨɪɚ ɪɚɜɧɚ 40 Ɇȼɬ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɭɫɬɚɧɨɜɥɟɧɚ 

ɦɨɳɧɨɫɬɶ ɫɬɚɧɰɢɢ ɛɭɞɟɬ ɪɚɜɧɚ 160 Ɇȼɬ. 
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ɇɚ ɨɫɧɨɜɟ ɩɪɨɜɟɞɟɧɧɵɯ ɪɚɫɱɟɬɨɜ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɪɚɫɫɦɨɬɪɟɧɢɸ 
ɩɪɢɧɢɦɚɟɬɫɹ ɝɢɞɪɨɬɭɪɛɢɧɚ ɉɅ40 – ɚ – 475, ɬɚɤ ɤɚɤ: 

− ȼɵɫɨɬɚ ɨɬɫɚɫɵɜɚɧɢɹ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɨɩɭɫɬɢɦɨɟ ɢ ɦɢɧɢɦɚɥɶɧɨɟ 
ɡɚɝɥɭɛɥɟɧɢɟ ɪɚɛɨɱɟɝɨ ɤɨɥɟɫɚ, ɧɟ ɩɪɟɜɵɲɚɸɳɚɹ 8 ɦɟɬɪɨɜ; 

− ȼɵɛɪɚɧɧɵɣ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɦɨɳɧɨɫɬɢ ɬɭɪɛɢɧɵ; 
− Ʉɨɥɢɱɟɫɬɜɨ ɝɢɞɪɨɚɝɪɟɝɚɬɨɜ ɫɨɫɬɚɜɥɹɟɬ 4 ɲɬ, ɱɬɨ ɹɜɥɹɟɬɫɹ ɨɩɬɢɦɚɥɶɧɵɦ 

ɱɢɫɥɨɦ;  
− Ɍɭɪɛɢɧɚ ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɟɟ ɤ.ɩ.ɞ. ɜ ɪɚɛɨɱɟɣ ɬɨɱɤɟ; 
− Ɋɚɫɩɨɥɨɠɟɧɢɟ ɪɚɛɨɱɟɣ ɡɨɧɵ ɧɚɯɨɞɢɬɫɹ ɜ ɡɨɧɟ ɦɚɤɫɢɦɚɥɶɧɵɯ ɤ.ɩ.ɞ. 

 
3.4 Ɋɚɫɱɟɬ ɜɚɥɚ ɢ ɩɨɞɲɢɩɧɢɤɨɜ 

 
ȼɚɥ ɹɜɥɹɟɬɫɹ ɫɜɹɡɭɸɳɢɦ ɡɜɟɧɨɦ ɦɟɠɞɭ ɝɢɞɪɨɬɭɪɛɢɧɨɣ ɢ 

ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɨɦ. Ɉɧ ɜɨɫɩɪɢɧɢɦɚɟɬɫɹ ɤɪɭɬɹɳɢɟ ɢ ɫɠɢɦɚɸɳɢɟ ɧɚɝɪɭɡɤɢ. Ɋɚɫɱɟɬ 
ɜɚɥɚ ɜɟɞɟɬɫɹ ɩɨ ɤɪɭɬɹɳɢɦ ɧɚɝɪɭɡɤɚɦ. 

Ʉɪɭɬɹɳɢɣ ɦɨɦɟɧɬ ɧɚ ɜɚɥɭ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.15: 
 ʛˍ˓ = Ͳ,ͲͲͻ͹Ͷ ∙ ே௡˔ˋː˘ =  Ͳ,ͲͲͻ͹Ͷ ∙ ସ଴ଷ଴଴ଵଷ଺.ସ = ʹ,ͺ͹ ˍʜ ∙ ˏ.                          (3.15) 

 
 ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 3.16: 
˅∗ܦ  ൒ (ͷ,ͳ ∙ ெˍ˓[ఛˇˑ˒])଴,ଷଷ = ቀͷ,ͳ ∙ ଷଶ,଼଻ଷହ ቁ଴,ଷଷ = Ͳ,͹ͷ ˏ.                                   (3.16) 

 
ɝɞɟ [𝜏ɞɨɩ] = 35 – ɷɬɨ ɞɨɩɭɫɬɢɦɨɟ ɫɤɪɭɱɢɜɚɸɳɟɟ ɭɫɢɥɢɟ ɧɚ ɜɚɥɭ. 

 
ɇɚɪɭɠɧɵɣ ɞɢɚɦɟɬɪ ɜɚɥɚ ɩɪɢɧɢɦɚɟɦ ܦȼ = 0,75 ɦ. 
 
ɇɚɩɪɚɜɥɹɸɳɢɣ ɩɨɞɲɢɩɧɢɤ ɬɭɪɛɢɧɵ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɤɪɢɬɟɪɢɸ 

ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɢ. Ⱦɥɹ ɷɬɨɝɨ ɧɟɨɛɯɨɞɢɦɨ ɭɡɧɚɬɶ ɪɚɞɢɚɥɶɧɭɸ ɫɢɥɭ ɧɚ ɪɚɛɨɱɟɦ 
ɤɨɥɟɫɟ: 

 ܴ˓˃ˇ = ଴,଼ ∙ ே௡˔ˋː˘∙஽భ = ଴.଼ ∙ ସ଴ଷ଴଴ଵଷ଺.ସ ∙ ସ,଻ହ = ͷͲ ˍʜ. 

 
Ɋɚɫɫɦɨɬɪɢɦ ɤɨɥɶɰɟɜɨɣ ɩɨɞɲɢɩɧɢɤ. Ⱦɢɚɦɟɬɪ ɜɚɥɚ ɩɨɞ ɩɨɞɲɢɩɧɢɤ 

ɩɪɢɧɢɦɚɟɬɫɹ ݀ɩ = 0,77 ɦ; ɜɵɫɨɬɚ ɩɨɞɲɢɩɧɢɤɚ ℎɩ = 0,3 ɦ. 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɢ ɞɨɩɭɫɬɢɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɹ ɞɥɹ ɤɨɥɶɰɟɜɨɝɨ 

ɩɨɞɲɢɩɧɢɤɚ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɚɫɫɱɢɬɚɧɵ ɩɨ ɮɨɪɦɭɥɚɦ 3.17–3.20: 
ˇ˖݌  = ோ˓˃ˇௗ˒∙ℎ˒ = ହ଴଴,଻଻∙଴,ଷ = ʹͳͷ,Ͳͻ ˍʞ˃;                                                           (3.17) 

 
[ˇ˖݌]           = ʹͻ ∙ ܷ;                                                                                               (3.18) 
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U = ቀ𝜋∙௡೎∙ௗ˒ଷ଴ ቁ = ቀଷ.ଵସ ∙ ଵଷ଺.ସ ∙଴,଻଻ଷ଴ ቁ = 11 ɦ/c;                                                    (3.19) 

[ˇ˖݌]  = ʹͻ ∙ ቀଷ,ଵସ∙ଵଷ଺,ସ∙଴,଻଻ଷ଴ ቁ = ͵ͳͺ,ͻ͹ ˍʞ˃.                                                 (3.20) 

 
Ɍɚɤ ɤɚɤ ɭɫɥɨɜɢɟ ݌ɭɞ < [݌ɭɞ] ɜɵɩɨɥɧɹɟɬɫɹ, ɢ ɩɨɞɲɢɩɧɢɤ ɩɨɞɯɨɞɢɬ. 
Ɋɚɫɫɦɨɬɪɢɦ ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ. Ⱦɥɹ ɞɚɧɧɨɝɨ ɩɨɞɲɢɩɧɢɤɚ ɩɪɢ 

ɞɢɚɦɟɬɪɟ ɜɚɥɚ ܦȼ = 0,75 ɦ, ɩɪɢɧɢɦɚɟɬɫɹ ɱɢɫɥɨ ɫɟɝɦɟɧɬɨɜ ܼɫɟɝɦ = 8. 
 
ɍɫɢɥɢɟ ɧɚ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɵɣ ɫɟɝɦɟɧɬ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.21: 
 ܴଵ = ோ˓˃ˇሺଵ+ଶ௖௢௦𝛼+ଶୡ୭ୱ ሺଶ𝛼ሻሻ = ହ଴ሺଵ+ଶ∗ୡ୭ୱସହ+ଶୡ୭ୱ ሺଶ∗ସହሻሻ = Ͷ͵,Ͳ͸ ˍʞ˃.                (3.21)  

 
 ɝɞɟ, ߙ – ɰɟɧɬɪɚɥɶɧɵɣ ɭɝɨɥ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɟɝɦɟɧɬɨɜ, ɧɚɣɞɟɦ ɩɨ ɮɨɪɦɭɥɟ 3.22: 
ߙ  = ଷ଺଴°𝑧˔ˈˆˏ = ଷ଺଴°଼ = Ͷͷ°.  (3.22) 

 
Ⱦɥɢɧɚ ɫɟɝɦɟɧɬɚ ɜ ɨɤɪɭɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ, ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 3.23: 
 ݈˔ˈˆˏ = ଴,ଽ∙𝜋∙ௗ˒𝑧˔ˈˆˏ = ଴,ଽ∙ଷ,ଵସ∙଴,଻଻଼ = Ͳ,ʹ͹ ˏ.              (3.23)         

 
ɍɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɢ ɞɨɩɭɫɬɢɦɨɟ ɭɞɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɧɚ ɫɟɝɦɟɧɬ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɨɩɪɟɞɟɥɢɦ ɢɡ ɜɵɪɚɠɟɧɢɣ 3.24–3.25: 
ˇ˖݌  = ோభ௟˔ˈˆˏ∙ℎ˒ = ସଷ,଴଺଴,ଶ଻∙଴,ଷ = ͷʹ͹,ͶͲ ˍʞ˃; (3.24) 

[ˇ˖݌]  = ͷͲ ∙ ܷ = ͷͲ ∙ ͳͳ = ͷͶͻ,ͻͶ ˍʞ˃. (3.25) 
 

Ɍɚɤ ɤɚɤ ɭɫɥɨɜɢɟ ݌ɭɞ < [݌ɭɞ] ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɞɚɧɧɵɣ ɩɨɞɲɢɩɧɢɤ ɩɨɞɯɨɞɢɬ. 
ɂɡ ɬɨɝɨ, ɱɬɨ ɞɜɚ ɩɨɞɲɢɩɧɢɤɚ ɩɨɞɯɨɞɹɬ, ɨɤɨɧɱɚɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ 

ɫɟɝɦɟɧɬɧɵɣ ɩɨɞɲɢɩɧɢɤ, ɬɚɤ ɨɧ ɧɚɢɛɨɥɟɟ ɬɟɯɧɨɥɨɝɢɱɟɧ, ɦɟɧɟɟ ɬɪɭɞɨɟɦɨɤ ɩɪɢ 
ɦɨɧɬɚɠɟ ɢ ɩɪɨɫɬ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ. 
 

3.5 Ƚɢɞɪɨɦɟɯɚɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɛɟɬɨɧɧɨɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ, ɢ 
ɨɩɪɟɞɟɥɟɧɢɟ ɟɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɯ ɪɚɡɦɟɪɨɜ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ 

 
ɐɟɥɶɸ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱɟɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɹɜɥɹɟɬɫɹ 

ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɟё ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɢ ɮɨɪɦɵ ɫɩɢɪɚɥɢ ɜ ɩɥɚɧɟ. ȼ 
ɨɫɧɨɜɭ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɡɚɥɨɠɟɧɵ ɬɪɢ ɭɫɥɨɜɢɹ, 
ɤɨɬɨɪɵɦ ɞɨɥɠɟɧ ɩɨɞɱɢɧɹɬɶɫɹ ɩɨɬɨɤ ɩɪɨɬɟɤɚɸɳɟɣ ɜ ɧɟɣ ɠɢɞɤɨɫɬɢ: 
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1. Ɋɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɪɚɫɯɨɞɚ ɩɨ ɨɤɪɭɠɧɨɫɬɢ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ. ɗɬɨ ɭɫɥɨɜɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ, ɟɫɥɢ ɜ ɥɸɛɨɦ ɪɚɞɢɚɥɶɧɨɦ ɫɟɱɟɧɢɢ ɛɭɞɭɬ 
ɨɞɢɧɚɤɨɜɵ ɪɚɞɢɚɥɶɧɵɟ ɫɨɫɬɚɜɥɹɸɳɢɟ ɫɤɨɪɨɫɬɢ υr .  

2. Ɉɞɢɧɚɤɨɜɚɹ ɡɚɤɪɭɬɤɚ ɩɨɬɨɤɚ (ɩɨɫɬɨɹɧɫɬɜɨ ɦɨɦɟɧɬɚ ɫɤɨɪɨɫɬɢ) ɩɟɪɟɞ 
ɧɚɩɪɚɜɥɹɸɳɢɦ ɚɩɩɚɪɚɬɨɦ, ɬ.ɟ. υur = const, ɝɞɟ υu – ɨɤɪɭɠɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ 
ɫɤɨɪɨɫɬɢ ɜ ɥɸɛɨɣ ɬɨɱɤɟ ɩɨɬɨɤɚ; r – ɪɚɞɢɭɫ ɪɚɫɩɨɥɨɠɟɧɢɹ ɬɨɱɤɢ.  

Ɋɚɡɦɟɪɵ ɪɚɞɢɚɥɶɧɵɯ ɫɟɱɟɧɢɣ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɞɨɥɠɧɵ ɛɵɬɶ ɬɚɤɢɦɢ, 
ɱɬɨɛɵ ɫɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɩɨɬɨɤɚ ɜ ɧɢɯ ɧɟ ɩɪɟɜɨɫɯɨɞɢɥɢ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ, 
ɨɩɪɟɞɟɥɹɟɦɵɯ ɭɪɨɜɧɟɦ ɞɨɩɭɫɬɢɦɵɯ ɩɨɬɟɪɶ. 

ɉɨ ɱɟɪɬɟɠɭ ɩɪɨɬɨɱɧɨɣ ɱɚɫɬɢ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɩɪɢɥɨɠɟɧɢɟ ȼ, ɪɢɫɭɧɨɤ ȼ.1, 
ɦɨɞɟɥɶɧɨɣ ɝɢɞɪɨɬɭɪɛɢɧɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɨɫɧɨɜɧɵɟ ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɪɚɡɦɟɪɵ 
ɝɢɞɪɨɬɭɪɛɢɧɵ, ɪɚɫɫɱɢɬɚɧɧɵɟ ɩɨ ɜɵɪɚɠɟɧɢɹɦ 3.26–3.38. 

1. ɍɝɨɥ ɨɛɯɜɚɬɚ ɞɥɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 𝜑ɫɩ = 210°. 
2. ɇɚɪɭɠɧɵɣ ɪɚɞɢɭɫ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɬɚɤɠɟ ɢɡ Ƚɍɏ, ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɩɨ 

ɮɨɪɦɭɥɟ 3.26: 
 R˅˘ = ͳ,͹ͺͻ ∙ ܦ = ͳ,͹ͺͻ ∙ Ͷ,͹ͷ =  ͺ,ͷͲˏ.    (3.26) 

 

           3. Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
 Dː˃˓ = ͹,͵ͷ ;, 
௔ݎ  = ஽ː˃˓ଶ = ଻,ଷହଶ = ͵,͸ͺ ˏ.                                                                                         (3.27) 

 
4. Ⱦɢɚɦɟɬɪ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɵɯɨɞɧɵɯ ɤɪɨɦɨɤ ɫɬɚɬɨɪɚ: 
 D˅ː = ͸,Ͷʹ ˏ ;     
௕ݎ                     = ஽˅ːଶ = ଺,ସଶଶ = ͵,ʹͳ ˏ.                                                               .                        (3.28)          

 
5. ȼɵɫɨɬɚ ɫɬɚɬɨɪɚ: 
 
˕˔ܤ  = ܾ଴ + Ͳ,ͲͲ͵͵ ∙ ଵܦ = ͳ,ͻͲ + Ͳ,ͲͲ͵͵ ∙ Ͷ,͹ͷ = ͳ,ͻʹ ˏ.                      (3.29)         
 

          6.  ȼɵɫɨɬɚ ɧɚɩɪɚɜɥɹɸɳɟɝɨ ɚɩɩɚɪɚɬɚ: 
 
 ܾ଴ = Ͳ,ͶͲͲ Ͷ,͹ͷ = ͳ,ͻͲ ˏ.                                                                       (3.30)          
 
7. ɉɨɥɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɬɭɪɛɢɧɭ: 
 ܳ଴ = ேଽ,଼ଵ∙ு𝑝∙𝜂ˑ˒˕ = ସ଴ଷ଴଴ଽ,଼ଵ∙ଶ଺,ସ∙଴,ଽଵଷ = ͳ͹Ͳ,ʹͲ ˏଷ/˔.                                        (3.31) 

 
8. Ɋɚɫɯɨɞ ɱɟɪɟɡ ɜɯɨɞɧɨɟ ɫɟɱɟɧɢɟ ɫɩɢɪɚɥɶɧɨɝɨ ɤɚɧɚɥɚ ɤɚɦɟɪɵ: 
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 ܳ𝑖 = ொ˕∙ఝଷ଺଴ = ଵ଻଴,ଶ଴∙ଶଵ଴ଷ଺଴ = ͻͻ ˏଷ/˔.                                                               (3.32) 

 
9. ɉɥɨɳɚɞɶ ɜɯɨɞɧɨɝɨ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ: 
ܨ˅  ˘ = ொ˅˘జ˅˘ = ଽଽସ,ଷ = ʹ͵,ͲͲ ˏଶ.                                                                         (3.33) 

 
10. ȼɵɫɨɬɚ ɜɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɭɪɚɜɧɟɧɢɹ: 
ܨ˅  ˘ = ܾ଴ሺݎ௔ − ௕ሻݎ + ሺ˅ݎ ˘ − ௔ሻݎ ∙ ܾ˅˘ − ሺ௕˅˘−௕బሻమଶ tan ͳͷ°.                               (3.34) 

 
ɨɬɤɭɞɚ ɧɚɣɞɟɧɵ  ܾ˅˘ଵ = Ͷ,ͺʹ ˏ.                                                          
 ܽ˅˘ = ݎ˅ ˘ − ௔ݎ = ͺ,ͷͲ − ͵,͸ͺ = Ͷ,ͺʹ ˏ.                                                         (3.35) 

 
Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɣ ɞɥɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 

ɩɪɢɥɨɠɟɧɢɟ ȼ, ɬɚɛɥɢɰɚ ȼ.1. 
ɉɨ ɪɚɫɱёɬɧɵɦ ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɫɟɱɟɧɢɹɦ ɫɩɢɪɚɥɢ ɩɨɫɬɪɨɟɧ ɝɪɚɮɢɤ 𝜑˔˒ =݂ሺݎ𝑖ሻ. Ƚɪɚɮɢɤ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 3.5.1. 
 

 
Ɋɢɫɭɧɨɤ 3.5.1 – ɉɨɫɬɪɨɟɧɢɟ ɡɚɜɢɫɢɦɨɫɬɢ 𝜑˔˒ = ݂ሺݎ𝑖ሻ 

 
Ɍɚɛɥɢɰɚ 3.5.2 – Ⱦɚɧɧɵɟ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 
ϕ 0 15 30 45 60 75 90 105 120 135 150 165 180 195 210 

r 3,20 3,75 4,29 4,70 5,12 5,50 5,90 6,25 6,59 6,95 7,28 7,58 7,90 8,20 8,50 

 
11.Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɜɨɞɚ ɢɡ Ƚɍɏ: 

 

0,00
15,00
30,00
45,00
60,00
75,00
90,00

105,00
120,00
135,00
150,00
165,00
180,00
195,00
210,00
225,00

3,00 3,50 4,00 4,50 5,00 5,50 6,00 6,50 7,00 7,50 8,00 8,50 9,00

𝜑ɫɩ

ri, ɦ
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′ܤ = ʹ,ͺͺͷ ∙ ଵܦ = ʹ,͸͵ ∙ Ͷ,͹ͷ = ͳ͵,͹Ͳ ˏ. (3.36) 
 

ɒɢɪɢɧɚ ɩɨɞɜɨɞɚ ܤ′ > ͹ ˏ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɩɪɨɦɟɠɭɬɨɱɧɵɣ 
ɛɵɱɨɤ. 

12. Ɍɨɥɳɢɧɚ ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɛɵɱɤɚ: 
 ܾ ൒ ͳ + ܳ݉ܽ𝑥ସ଴଴ = ͳ + ଵ଻ଶ,ଷ଴ସ଴଴ = ͳ,Ͷ͵ˏ.                                                             (3.37) 

 
13. Ɉɩɪɟɞɟɥɢɦ ɲɢɪɢɧɭ ɩɨɞɜɨɞɚ ɫ ɭɱɟɬɨɦ ɲɢɪɢɧɵ ɛɵɱɤɚ: 
ܤ  = ′ܤ +  ܾ = ͳ͵,͹Ͳ + ͳ,Ͷ͵ = ͳͷ,ͳ͵ ˏ.                                                 (3.38) 
 
3.6 ȼɵɛɨɪ ɦɚɫɥɨɧɚɩɨɪɧɨɣ ɭɫɬɚɧɨɜɤɢ  

 
Ɇɚɫɥɨɧɚɩɨɪɧɚɹ ɭɫɬɚɧɨɜɤɚ ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ ɫɨɡɞɚɧɢɹ ɞɚɜɥɟɧɢɹ ɦɚɫɥɚ ɜ 

ɫɢɫɬɟɦɟ ɪɟɝɭɥɢɪɨɜɚɧɢɹ, ɤɨɬɨɪɚɹ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɨɜɨɪɨɬ ɥɨɩɚɬɨɤ ɧɚɩɪɚɜɥɹɸɳɟɝɨ 
ɚɩɩɚɪɚɬɚ.  

Ⱦɥɹ ɬɭɪɛɢɧɵ ɉɅ40–ɚ–475 ɩɨ ɧɨɦɨɝɪɚɦɦɟ [4, ɪɢɫɭɧɨɤ 10.9, ɫ 144] 

ɨɩɪɟɞɟɥɢɥɢ ɫɥɟɞɭɸɳɢɣ ɬɢɩ MHɍ: MHɍ 6,3/1 – 40 – ȼ – 2. 
MHɍ ɫ ɝɢɞɪɨɚɤɤɭɦɭɥɹɬɨɪɨɦ ɜɦɟɫɬɢɦɨɫɬɶ 6,3 ɦ3, ɫɨɫɬɨɹɳɢɦ ɢɡ ɨɞɧɨɝɨ 

ɫɨɫɭɞɚ ɧɚ ɞɚɜɥɟɧɢɟ 4,0 Mɉɚ (40 ɤɝɫ/ɫɦ2), ɢɦɟɸɳɢɦ ɫɥɢɜɧɨɣ ɛɚɤ ɆȺ 8 – 2, 
ɜɦɟɫɬɢɦɨɫɬɶɸ 8 ɦ3 ɫ ɞɜɭɦɹ ɧɚɫɨɫɚɦɢ. 

 
3.7 ȼɵɛɨɪ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɨɝɨ ɪɟɝɭɥɹɬɨɪɚ 
 
Ɍɚɤ ɤɚɤ ɬɭɪɛɢɧɚ ɩɨɜɨɪɨɬɧɨ–ɥɨɩɨɫɬɧɚɹ, ɬɨ ɜɵɛɢɪɚɟɦ ɗɄȽɊ ɞɥɹ 

ɝɢɞɪɨɚɝɪɟɝɚɬɚ ɫ ɞɜɭɦɹ ɪɟɝɭɥɢɪɭɸɳɢɦɢ ɨɪɝɚɧɚɦɢ. Ⱦɢɚɦɟɬɪ ɝɥɚɜɧɨɝɨ ɡɨɥɨɬɧɢɤɚ 
100 ɦɦ. ɋɨɝɥɚɫɧɨ ɫɩɪɚɜɨɱɧɵɦ ɞɚɧɧɵɦ [4], ɜɵɛɢɪɚɟɦ ɷɥɟɤɬɪɨɝɢɞɪɚɜɥɢɱɟɫɤɢɣ 
ɪɟɝɭɥɹɬɨɪ ɬɢɩɚ ɗȽɊɄ–100–4, ɝɞɟ: 4 – ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 4–ɝɨ 
ɢɫɩɨɥɧɟɧɢɹ. 
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4 ɗɥɟɤɬɪɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 

4.1 ȼɵɛɨɪ ɫɬɪɭɤɬɭɪɧɵɯ ɫɯɟɦ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ Ƚɗɋ  
 
ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɹ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ 

ɷɬɚɩɨɦ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. Ɉɬ ɫɯɟɦɵ ɡɚɜɢɫɢɬ 
ɧɚɞёɠɧɨɫɬɶ ɪɚɛɨɬɵ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɨɤ, ɷɤɨɧɨɦɢɱɧɨɫɬɶ, ɝɢɛɤɨɫɬɶ ɨɩɟɪɚɬɢɜɧɵɯ 
ɩɟɪɟɤɥɸɱɟɧɢɣ, ɭɞɨɛɫɬɜɨ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɛɟɡɨɩɚɫɧɨɫɬɶ ɨɛɫɥɭɠɢɜɚɧɢɹ ɢ 
ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɫɲɢɪɟɧɢɹ ɜ ɞɚɥɶɧɟɣɲɟɦ. 

ȼ ɪɚɣɨɧɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɝɢɞɪɨɭɡɥɚ ɛɥɢɠɚɣɲɟɣ ɩɨɞɫɬɚɧɰɢɟɣ ɹɜɥɹɟɬɫɹ 
«ɂɧɬɚ» ɫ ɜɵɫɲɢɦ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ.  

ɇɚ ɷɬɚɩɟ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɞɜɟ ɧɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧёɧɧɵɟ ɫɯɟɦɵ: ɨɞɢɧɨɱɧɵɣ ɢ ɭɤɪɭɩɧɟɧɧɵɣ ɛɥɨɤɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɧɚ 
ɪɢɫɭɧɤɟ 4.1.1. 

 

Ɋɢɫɭɧɨɤ 4.1.1 – ɋɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦ ɢ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɚɦɢ 
 
 

4.2 ȼɵɛɨɪ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ 
 
4.2.1 ȼɵɛɨɪ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ 

 
ɉɨ ɢɫɯɨɞɧɵɦ ɞɚɧɧɵɦ ɜɵɛɪɚɧ ɫɢɧɯɪɨɧɧɵɣ ɝɟɧɟɪɚɬɨɪ ɋȼ–840/135–44 

ɩɪɨɢɡɜɨɞɫɬɜɚ ɅɉɗɈ "ɗɥɟɤɬɪɨɫɢɥɚ". ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2.1. 
 
Ɍɚɛɥɢɰɚ 4.2.1 – ɉɚɫɩɨɪɬɧɵɟ ɞɚɧɧɵɟ ɝɟɧɟɪɚɬɨɪɚ ɋȼ–840/135–44 

ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ 𝐔ːˑˏ, ˍʑ ܛܗ܋ 𝛗 𝛈 
ɂɧɞɭɤɬɢɜɧɵɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 𝐒ːˑˏ, ʛʑʏ 𝐏ːˑˏ, ʛʑ˕ 𝐱܌′′ 𝐱܌′  𝐱܌ ͷͲ 40 10,5 Ͳ,ͺ 

 
0,967 0,23 0,30 1,03 
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4.2.2 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ 
ɛɥɨɤɨɦ 

 
ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɱɢɫɥɚ, ɬɢɩɚ ɢ 

ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ.  
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɛɥɨɤɚ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ 

ɫɟɬɶ ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ 
ɧɚ ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ ɬ.ɟ. ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɤɨɬɨɪɚɹ 
ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ ͳ %  ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɢɡ 
ɜɵɪɚɠɟɧɢɹ 4.1: 

   S˓˃˔˚ = ୔ːˑˏ−୔˔.ː.ୡ୭ୱ φ = ସ଴−ସ଴·଴,଴ଵ଴,଼ = Ͷͻ,ͷͲ ʛʑ · ʏ .                                             (4.1) 

 
ɝɞɟ Pː ˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ (ɭɫɬɚɧɨɜɥɟɧɧɚɹ) ɦɨɳɧɨɫɬɶ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, Ɇȼɬ; P̝ .ː. – ɚɤɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, Ɇȼɬ; cos φ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ, ɨ.ɟ. 

 
ɇɚ ɞɚɧɧɵɟ ɦɨɳɧɨɫɬɶ ɢ ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɨɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚɜɨɞɚ ɈȺɈ 

«ɗɥɟɤɬɪɨɡɚɜɨɞ» ɬɢɩɚ ɌȾɐɇ–63000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2.2. 

 
Ɍɚɛɥɢɰɚ 4.2.2 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐY–63000/220 𝐒ːˑˏ, ʛʑʏ 

𝐔, ˍʑ 𝐔ʙʖ, % ∆𝐏ʙʖ, ˍʑ˕ ∆𝐏ʤʤ, ˍʑ˕ ۷ʤʤ, % 𝐔ʑʜ 𝐔ʜʜ ͸͵ ʹ͵Ͳ ͳͳ ͳʹ ͵ͲͲ ͺʹ Ͳ,ͺ 

 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɨɰɟɧɢɜɚɸɬɫɹ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ 

ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɢɫɩɨɥɶɡɭɹ ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ T୫ୟ୶ ɢ ɜɪɟɦɹ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ τ. Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.2−4.8: 

             τ = ቀͲ,ͳʹͶ + ୘ౣa౮ଵ଴ర ቁଶ · ͺ͹͸Ͳ;                                                                                   (4.2) 

             τ = (Ͳ,ͳʹͶ + ͶͲͲͲͳͲସ )ଶ · ͺ͹͸Ͳ = ʹͶͲͷ ˚ ˆˑˇ.⁄  

 
ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ: 
 t˓˃˄ = ͺ͹͸Ͳ − ɊT˒ ˎ − ωT˅ ,               (4.3) 
 

ɝɞɟ Ɋ – ɱɚɫɬɨɬɚ ɪɟɦɨɧɬɨɜ ,1 ɪɚɡ ɜ ɝɨɞ; T˒ ˎ – ɜɪɟɦɹ ɩɥɚɧɨɜɵɯ ɩɪɨɫɬɨɟɜ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɟ ɝɨɞɚ, ɩɪɢɧɹɬɨ: T˒ ˎ = ͵Ͳ˚; ω – ɩɚɪɚɦɟɬɪ ɩɨɬɨɤɚ ɨɬɤɚɡɨɜ ɛɥɨɤɚ, ɜ ɧɚɲɟɦ ɫɥɭɱɚɟ: ω = Ͳ,Ͳʹͷ ɟɞ/ɝɨɞ; 
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T˅  – ɫɪɟɞɧɟɟ ɜɪɟɦɹ ɚɜɚɪɢɣɧɨ–ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɪɟɦɨɧɬɨɜ, T˅ = ͸Ͳ ˚. 
 t˓˃˄ = ͺ͹͸Ͳ − ͳ · ͵Ͳ − Ͳ,Ͳʹͷ · ͸Ͳ = ͺ͹ʹͻ ˚.  

 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wʤʤ = nʡ · ∆Pʤʤ · t˓˃˄,                (4.4) 
 

ɝɞɟ nʡ – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɛɥɨɤɟ, nʡ = ͳ; ∆Pʤʤ – ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ɇȼɬ; t˓˃˄ – ɜɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ, ɱ. 
 ∆Wʤʤ = ͳ · Ͳ,Ͳͺʹ · ͺ͹ʹͻ = ͹ͳͷ,͹Ͷ ʛʑ˕ · ˚. 
 
ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
  ∆Wʜ = ∆୔ʙʖ୬˕ · ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ · τ,                                                                                      (4.5) 

 
ɝɞɟ ∆Pʙʖ – ɩɨɬɟɪɢ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, Ɇȼɬ; n˕ – ɱɢɫɥɨ ɩɚɪɚɥɥɟɥɶɧɨ ɪɚɛɨɬɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; S˓˃˔˚ – ɦɨɳɧɨɫɬɶ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɆȼȺ; S˕ ːˑˏ – ɧɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɆȼȺ; τ – ɜɪɟɦɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ, ɱ/ɝɨɞ. 

             ∆Wʜ = Ͳ,͵Ͳͳ · (Ͷͻ,ͷͲ͸͵ )ଶ · ʹͶͲͷ = ͶͶͷ,Ͷ͹ ʛʑ˕ · ˚. 
 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ: 
 ʗ˒ = Ⱦଵ · ∆Wʤʤ + Ⱦଶ · ∆Wʜ,               (4.6)         
 

ɝɞɟ ∆Wʤʤ – ɩɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ʛʑ˕ · ˚; ∆Wʜ – ɧɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ʛʑ˕ · ˚; Ⱦଵ, Ⱦଶ – ɫɬɨɢɦɨɫɬɶ ɩɨɬɟɪɶ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɏɏ ɢ ɧɚɝɪɭɡɨɱɧɵɯ ɩɨɬɟɪɶ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ: 

 Ⱦଵ = Ͳ,͸ · ͳͲ−ଶ  ˕˞˔. ˓˖˄/ሺʛʑ˕ · ˚ሻ; 
 Ⱦଶ = Ͳ,ͻ · ͳͲ−ଶ ˕˞˔. ˓˖˄/ሺʛʑ˕ · ˚ሻ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɧɚ 1 ɚɝɪɟɝɚɬɧɵɣ ɛɥɨɤ: 
             ʗʞ ˑˇˋːˑ˚ = Ͳ,͸ · ͳͲ−ଶ · ͹ͳͷ,͹Ͷ + Ͳ,ͻ · ͳͲ−ଶ · ͶͶͷ,Ͷ͹  = 
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= ͺ,͵Ͳ ˕˞˔. ˓˖˄/ˆˑˇ .                 (4.7)        
 
ɂɡɞɟɪɠɤɢ ɞɥɹ ɜɫɟɣ ɫɬɚɧɰɢɢ (4 ɨɞɢɧɨɱɧɵɯ ɛɥɨɤɚ): 
 ʗʞ = Ͷ · ʗʞ ˑˇˋːˑ˚ = Ͷ · ͺ,͵Ͳ = ͵͵,ʹͳ ˕˞˔. ˓˖˄/ˆˑˇ.            (4.8)

          
 
4.2.3 ȼɵɛɨɪ ɩɨɜɵɲɚɸɳɢɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɥɹ ɫɯɟɦɵ ɫ 

ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ 

 
Ɍɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɬɶ ɜɵɞɚɱɭ ɦɨɳɧɨɫɬɢ ɝɟɧɟɪɚɬɨɪɨɜ ɜ ɫɟɬɶ 

ɩɨɜɵɲɟɧɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɡɚ ɜɵɱɟɬɨɦ ɦɨɳɧɨɫɬɢ ɧɚɝɪɭɡɤɢ, ɩɨɞɤɥɸɱɟɧɧɨɣ ɧɚ 
ɨɬɜɟɬɜɥɟɧɢɢ ɨɬ ɝɟɧɟɪɚɬɨɪɚ: 

 S˓˃˔˚ = ʹ ⋅ ୔ːˑˏ−୔˔.ː.ୡ୭ୱ φ = ʹ ⋅ ସ଴−ସ଴∗଴,଴ଵ଴,଼ = ͻͻ,ͲͲ ʛʑ · ʏ.                                    (4.9) 

 
ɇɚ ɞɚɧɧɵɟ ɦɨɳɧɨɫɬɶ ɢ ɧɚɩɪɹɠɟɧɢɟ ɩɨɞɨɛɪɚɧ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚɜɨɞɚ ɈȺɈ 

«ɗɥɟɤɬɪɨɡɚɜɨɞ»  ɬɢɩɚ ɌȾɐɇ–160000/220. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ 
ɬɚɛɥɢɰɟ 4.2.3. 
 
Ɍɚɛɥɢɰɚ 4.2.3 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɌȾɐɇ–160000/220 𝐒ːˑˏ, ʛʑʏ 

𝐔, ˍʑ 𝐔ʙʖ, % ∆𝐏ʙʖ, ˍʑ˕ ∆𝐏ʤʤ, ˍʑ˕ ۷ʤʤ, % 𝐔ʑʜ 𝐔ʜʜ ͳʹͷ ʹ͵Ͳ ͳͳ ͳʹ ͷʹͷ ͳ͸͹ Ͳ,͸ 

 
Ⱦɚɥɟɟ ɩɪɨɢɡɜɨɞɹɬɫɹ ɪɚɫɱɟɬɵ, ɚɧɚɥɨɝɢɱɧɵɟ ɜɵɛɨɪɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɞɥɹ 

ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ, ɩɨ ɮɨɪɦɭɥɚɦ 4.10−4.15: 
ɉɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɦɟɬɨɞɨɦ ɜɪɟɦɟɧɢ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɨɬɟɪɶ: 
 τ = ቀͲ,ͳʹͶ + ୘ౣa౮ଵ଴ర ቁଶ · ͺ͹͸Ͳ;                                                                                (4.10) 

            τ = (Ͳ,ͳʹͶ + ͶͲͲͲͳͲସ )ଶ · ͺ͹͸Ͳ = ʹͶͲͷ ˚ ˆˑˇ⁄ . 
 

ȼɪɟɦɹ ɪɚɛɨɬɵ ɛɥɨɤɚ ɜ ɬɟɱɟɧɢɢ ɝɨɞɚ: 
 

          t˓˃˄ = ͺ͹͸Ͳ − ɊT˒ ˎ − ωT˅ = ͺ͹͸Ͳ − ͳ · ͵Ͳ − Ͳ,Ͳͷ · ͸Ͳ = ͺ͹ʹ͹ ˚.       (4.11) 
 
ɉɨɬɟɪɢ ɯɨɥɨɫɬɨɝɨ ɝɨɞɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
 ∆Wʤʤ = nʡ · ∆Pʤʤ · t˓˃˄ = ͳ · Ͳ,ͳ͸͹ · ͺ͹ʹ͹ = ͳͶͷ͹,͸͹ ʛʑ˕ · ˚.             (4.12) 
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ɇɚɝɪɭɡɨɱɧɵɟ ɩɨɬɟɪɢ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ: 
           ∆Wʜ = ∆୔ʙʖ୬˕ · ቀ ୗ˓˃˔˚ୗ˕ ːˑˏቁଶ · τ = ଴,ହଶହଵ · ቀଽଽ,଴଴ଵଶହ ቁଶ · ʹͶͲͷ = ͹ͻʹ,Ͳͻ ʛʑ˕ · ˚.       (4.13) 

 
ȼɟɥɢɱɢɧɚ ɢɡɞɟɪɠɟɤ ɧɚ ɩɨɬɟɪɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɷɧɟɪɝɢɢ ɧɚ 1 ɭɤɪɭɩɧɟɧɧɵɣ 

ɚɝɪɟɝɚɬɧɵɣ ɛɥɨɤ: 
 

          ʗʞ ˖ˍ˓˖˒ː = Ͳ,͸ · ͳͲ−ଶ · ͳͶͷ͹,͸͹ + Ͳ,ͻ · ͳͲ−ଶ · ͹ͻʹ,Ͳͻ = ͳͷ,ͺ͹  ˕˞˔. ˓˖˄/ˆˑˇ.                                                                                                                        (4.14)
     

 
ɂɡɞɟɪɠɤɢ ɞɥɹ ɜɫɟɣ ɫɬɚɧɰɢɢ (2 ɭɤɪɭɩɧɟɧɧɵɯ ɛɥɨɤɚ): 
 ʗʞ = ʗʞ ˖ˍ˓˖˒ː = ʹ · ͳͷ,ͺ͹ = ͵ͳ,͹ͷ ˕˞˔. ˓˖˄/ˆˑˇ.          (4.15)       

 
ȼ ɯɨɞɟ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɭɫɬɚɧɨɜɥɟɧɚ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɶ 

ɭɫɬɚɧɨɜɤɢ ɨɞɢɧɨɱɧɨɝɨ ɛɥɨɤɚ. ȿɝɨ ɧɚɞɟɠɧɨɫɬɶ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɟɣɲɢɯ 
ɮɚɤɬɨɪɨɜ ɜɵɛɨɪɚ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɫɬɚɧɰɢɢ ɜɵɫɨɤɨɣ 
ɧɚɞɟɠɧɨɫɬɢ. 

 
4.2.4 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
 
Ⱦɥɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɫɯɟɦ ɜɵɛɢɪɚɟɦ ɨɞɢɧɚɤɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɬɚɤ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɢ ɦɨɳɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, 
ɨɞɢɧɚɤɨɜɵɟ ɜ ɨɛɟɢɯ ɫɯɟɦɚɯ. ɋɨɝɥɚɫɧɨ ɋɌɈ ɜ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɣ ɫɟɬɢ 
ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ, ɚ ɬɚɤɠɟ ɜɵɩɪɹɦɢɬɟɥɶɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɩɪɢɦɟɧɹɬɶ ɫ ɫɭɯɨɣ ɢɡɨɥɹɰɢɟɣ. 

Ɇɨɳɧɨɫɬɶ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.16: 
 S˔.ː. = Ͳ,Ͳͳ ∙ ୔ʒЭʠୡ୭ୱ φˆ .                                                                                                (4.16) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɢɦɟɟɦ: 
             S˔.ː. = Ͳ,Ͳͳ ∙ ͳ͸ͲͲ,ͺ = ʹ,ͲͲ ʛʑ ∙ ʏ. 
 
ɉɨ ɤɚɬɚɥɨɝɭ ɡɚɜɨɞɚ ɈɈɈ «ɍɪɚɥ ɬɪɚɧɫɮɨɪɦɚɬɨɪ» ɜɵɛɢɪɚɟɬɫɹ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍɋɇ–2500/10,5. Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.2.4. 
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Ɍɚɛɥɢɰɚ 4.2.4 – Ʉɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ Ɍɋɇ–2500/10,5 𝐒ːˑˏ, ˍʑʏ 
𝐔ʜ, ˍʑ 𝐔ʙʖ, % 𝐔ʑʜ 𝐔ʜʜ 

25 10,5 6 6,5 
 

4.3 ȼɵɛɨɪ ɤɨɥɢɱɟɫɬɜɚ ɨɬɯɨɞɹɳɢɯ ɜɨɡɞɭɲɧɵɯ ɥɢɧɢɣ, 
ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɢ ɦɚɪɤɢ ɩɪɨɜɨɞɨɜ ɜɨɡɞɭɲɧɨɣ ɥɢɧɢɣ 

 
Ɋɚɫɱɟɬ ɩɚɪɚɦɟɬɪɨɜ ȼɅ ɩɪɨɢɡɜɟɞɟɦ ɩɨ ɮɨɪɦɭɥɚɦ 4,17−4.22. 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ, ɜɵɞɚɜɚɟɦɚɹ ɜ ɫɢɫɬɟɦɭ, ɨɩɪɟɞɟɥɢɦ: 
            SΣ = ୔˖˔˕−୔˔.ː.ୡ୭ୱ φ = ଵ଺଴−଴,଴ଵ∙ଵ଺଴଴,଼ = ͳͻͺ,ͲͲ ʛʑ · ʏ.                                              (4.17) 

 
ɉɟɪɟɞɚɜɚɟɦɚɹ ɦɨɳɧɨɫɬɶ ɧɚ ɨɞɧɭ ɰɟɩɶ ɞɥɹ ȼɅ 220 ɤȼ: 
 Pː ˃˕. = ͳ͵ͷ ʛʑ˕.  
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ (220 ɤȼ): 
 K = ͳ,ʹ.  
  
Ʉɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ ɫɢɫɬɟɦɵ: 
 cos φ˔ = Ͳ,ͺͷ.  
 
ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɢɧɢɣ 220 ɤȼ: 
 n = ʟ˖˔˕−ʟʠʜ୏· Pː˃˕.ౙ౥౩ φ˔ + ͳ,                                                                                                     (4.18) 

 
ɝɞɟ K − ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢɜɟɞɟɧɢɹ ɧɚɬɭɪɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ Ʌɗɉ, ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 220 ɤȼ , Ʉ = 1,2. 
         Pː ˃˕. − ɧɚɬɭɪɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ ȼɅ ɞɥɹ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ. 

ɑɢɫɥɨ ɨɬɯɨɞɹɳɢɯ ɥɧɢɣ ɨɤɪɭɝɥɹɟɬɫɹ ɜ ɛɥɢɠɚɣɲɭɸ ɫɬɨɪɨɧɭ: 
  n = ଵ଺଴−଴,଴ଵ∙ଵ଺଴ଵ,ଶ·భయఱబ,ఴఱ + ͳ = ͳ,ͺ͵ ≈ ʹ.   
 
Ɋɚɛɨɱɢɣ ɬɨɤ ȼɅ 220 ɤȼ: 
            I˓˃˄ = ୗΣ୬·√ଷ·ଵଵ଴ = ଵଽ଼ଶ·√ଷ·ଶଶ଴ = ʹͷͻ,ͺͳ ʏ.                                                             (4.19) 

 
Ɋɚɫɱёɬɧɵɣ ɬɨɤ ȼɅ 220 ɤȼ: 
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I˓˃˔˚ = I˓˃˄ · Ƚ୍ · Ƚτ,               (4.20)       
 

ɝɞɟ Ƚ୍ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɭɱɚɫɬɢɟ ɩɨɬɪɟɛɢɬɟɥɹ ɜ ɦɚɤɫɢɦɭɦɟ 
ɧɚɝɪɭɡɤɢ, Ƚ୍ = ͳ,Ͳͷ; 

  Ƚτ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɬɨɤɚ ɜ ɩɪɨɰɟɫɫɟ 
ɷɤɫɩɥɭɚɬɚɰɢɢ; 
 I˓˃˔˚ = ʹͷͻ,ͺͳ · ͳ,Ͳͷ · ͳ = ʹ͹ʹ,ͺ ʏ. 

 
Ⱦɚɥɟɟ ɪɚɫɫɱɢɬɵɜɚɟɦ ɫɟɱɟɧɢɟ ɩɪɨɜɨɞɚ ɩɨ ɦɟɬɨɞɭ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɩɥɨɬɧɨɫɬɢ. 

Ⱦɥɹ ɥɢɧɢɢ ɧɚɩɪɹɠɟɧɢɟɦ 220 ɤȼ ɩɥɨɬɧɨɫɬɶ ɬɨɤɚ – j = ͳ,ͳ ʏ/ˏˏଶ: 
            F = I˓˃˔˚j = ʹ͹ʹ,ͺͳ,ͳ = ʹͶͺ,ͲͲ ˏˏଶ.                                                                      ሺͶ.ʹͳሻ 

ɉɪɨɢɡɜɟɞɟɧɚ ɩɪɨɜɟɪɤɚ ɩɪɨɜɨɞɚ ɩɨ ɧɚɝɪɟɜɭ. ɋɪɚɜɧɢɜɚɹ ɞɥɢɬɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɣ ɬɨɤ Iˇˇ = ͸ͻͲ ʏ, ɫ ɩɨɫɥɟɚɜɚɪɢɣɧɵɦ: 

            I˒.˃˅ = ୗΣሺ୬−ଵሻ·√ଷ·ଶଶ଴ = ଵଽ଼,଴଴ሺଶ−ଵሻ·√ଷ·ଶଶ଴ = ͷͳͻ,͸ʹ ʏ.                                              (4.22) 

 
ɋɭɳɟɫɬɜɭɟɬ ɭɫɥɨɜɢɟ ɧɚɝɪɟɜɚ: 
 Iˇˇ > I˒.˃˅; 
  ͸ͻͲ ʏ > ͷͳͻ,͸ʹ ʏ. 
 
ɉɨ ɭɫɥɨɜɢɸ ɧɚɝɪɟɜɚ ɩɪɨɜɟɪɤɚ ɩɪɨɯɨɞɢɬ.  
ɉɨɫɥɟ ɪɚɫɱɟɬɚ ɫɟɱɟɧɢɹ ɩɪɨɜɨɞɚ ɢ ɩɪɨɜɟɪɤɢ ɜɵɩɨɥɧɟɧɢɹ ɭɫɥɨɜɢɹ ɩɨ 

ɧɚɝɪɟɜɭ, ɛɵɥ ɜɵɛɪɚɧ ɩɪɨɜɨɞ Ⱥɋ – 300/48. ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ Ⱥɋ – 300/48 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.3.1. 
 
Ɍɚɛɥɢɰɚ 4.3.1 – ɉɚɪɚɦɟɬɪɵ ɩɪɨɜɨɞɚ ɦɚɪɤɢ Ⱥɋ – 300/148 

ɑɢɫɥɨ ɩɪɨɜɨɞɨɜ ɜ 
ɮɚɡɟ ܚ૙ ʝˏ/ˍˏ 𝐱૙ ʝˏ/ˍˏ ܊૙ ʠˏ/ˍˏ ͺ Ͳ,Ͳͳʹͷ Ͳ,Ͷʹͻ ʹ,͸Ͷ · ͳͲ−଺ 

 
 

4.4 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ Ƚɗɋ ɧɚ ɨɫɧɨɜɚɧɢɢ ɬɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ 
ɪɚɫɱɟɬɚ 

 
Ɋɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ɫɯɟɦɵ ɪɚɡɥɢɱɚɸɬɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɢ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ. Ɍɟɯɧɢɤɨ – ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɪɚɫɱɟɬɚ ɩɪɨɜɨɞɢɬɫɹ 
ɩɨ ɮɨɪɦɭɥɚɦ 4.23−4.25. 

Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɨɰɟɧɢɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
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 K = n ∙ Kʡ + m ∙ Kʡʠʜ + t ∙ KʙʟʢЭ,                     (4.23)       
 

ɝɞɟ Kʡ – ɫɬɨɢɦɨɫɬɶ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ (173,11 ɦɥɧ ɪɭɛ – ɩɨ ɫɯɟɦɟ ɫ 
ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ; 275,80 ɦɥɧ ɪɭɛ. – ɩɨ ɫɯɟɦɟ ɫ ɭɤɪɭɩɧёɧɧɵɦ ɛɥɨɤɨɦ.);  Kʡʠʜ – ɫɬɨɢɦɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ (7,43 ɦɥɧ ɪɭɛ); KʙʟʢЭ – ɫɬɨɢɦɨɫɬɶ ɄɊɍɗ (189,04 ɦɥɧ ɪɭɛ);  n – ɱɢɫɥɨ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ; m – ɱɢɫɥɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ; t − ɤɨɥɢɱɟɫɬɜɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɜɵɛɨɪɨɦ Ɋɍ. 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦɢ ɛɥɨɤɨɦ ɩɨ ɮɨɪɦɭɥɟ:  
 Kˑˇˋːˑ˚ = Ͷ ∙ ͳ͹͵,ͳͳ + ͵ ∙ ͹,Ͷ͵ + ͹ ∙ ͳͺͻ,ͲͶ = ʹͲ͵͹,ͻͺ ˏˎː. ˓˖˄.       

 
Ʉɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɛɨɤɚɦɢ ɩɨ ɮɨɪɦɭɥɟ: 
 ʙ˖ˍ˓˖˒ː = ʹ ∙ ʹ͹ͷ,ͺͲ + ͵ · ͹,Ͷ͵ + ͷ ∙ ͳͺͻ,ͲͶ = ͳͷͳͻ,Ͳͻ ˏˎː. ˓˖˄.         
 
Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɜɚɪɢɚɧɬɨɜ ɨɩɪɟɞɟɥɹɟɬɫɹ ɪɚɡɧɢɰɚ ɩɨɥɧɵɯ 

ɩɪɢɜɟɞɟɧɧɵɯ ɡɚɬɪɚɬ: 
 ʖ୧ = ʔː ∙ ʙ୧ + ʗ୧,                              (4.24)       
 

ɝɞɟ ʔː = 0,15 – ɧɨɪɦɚɬɢɜɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ  
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ: 
 ʖଵ = Ͳ,ͳͷ ∙ ʹͲ͵͹,ͻͺ + ͵͵,ʹͳ · ͳͲ−ଷ ≈ ͵Ͳͷ,͹͵ ˏˎː. ˓˖˄.  
 
ɉɨɥɧɵɟ ɩɪɢɜɟɞɟɧɧɵɟ ɡɚɬɪɚɬɵ ɞɥɹ ɫɯɟɦɵ ɫ ɭɤɪɭɩɧɟɧɧɵɦ ɛɥɨɤɨɦ: 
 ʖଶ = Ͳ,ͳͷ ∙ ͳͷͳͻ,Ͳͻ + ͵ͳ,͹ͷ · ͳͲ−ଷ ≈ ʹʹ͹,ͺͻ ˏˎː. ˓˖˄.  
 
Ɋɚɡɧɢɰɚ ɦɟɠɞɭ ɜɚɪɢɚɧɬɚɦɢ:  
 ʟ = ʖభ−ʖమʖభ ∙ ͳͲͲ%,                        (4.25)       

 ʟ = ଷ଴ହ,଻ଷ −ଶଶ଻,଼ଽ ଷ଴ହ,଻ଷ ∙ ͳͲͲ% ≈ ʹͷ%.  
 
ɂɡ ɪɚɫɱɟɬɨɜ ɜɢɞɧɨ, ɱɬɨ ɞɚɧɧɵɟ ɜɚɪɢɚɧɬɵ ɡɧɚɱɢɬɟɥɶɧɨ ɨɬɥɢɱɚɸɬɫɹ, ɧɨ ɢ 

ɭɱɢɬɵɜɚɹ ɩɟɪɜɨɫɬɟɩɟɧɧɭɸ ɜɚɠɧɨɫɬɶ ɧɚɞɟɠɧɨɫɬɢ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɫɬɚɧɰɢɢ, 
ɩɪɟɞɩɨɱɬɢɬɟɥɶɧɟɣ ɹɜɥɹɟɬɫɹ ɫɯɟɦɚ ɫ ɨɞɢɧɨɱɧɵɦ ɛɥɨɤɨɦ.  
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4.5 ȼɵɛɨɪ ɝɥɚɜɧɨɣ ɫɯɟɦɵ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɫɲɟɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 
ɑɢɫɥɨ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɄɊɍɗ – 220 ɤȼ ɪɚɜɧɨ 6 (2 Ʌɗɉ ɢ 4 ɪɚɛɨɱɢɯ). ɉɪɢ 

ɞɚɧɧɨɦ ɤɥɚɫɫɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɟ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɛɵɥɚ ɜɵɛɪɚɧɚ 13 ɫɯɟɦɚ 
ɫ ɞɜɭɦɹ ɪɚɛɨɱɢɦɢ ɫɢɫɬɟɦɚɦɢ ɲɢɧ. ȼɵɛɪɚɧɧɚɹ ɫɯɟɦɚ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ 
ɭɫɬɪɨɣɫɬɜɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.5.1. 

 
 

 
Ɋɢɫɭɧɨɤ 4.5.1 – ɋɯɟɦɚ Ɋɍ ȼɇ 220 ɤȼ:  

 
4.6 Ɋɚɫɱёɬ ɬɨɤɨɜ ɬɪɟɯɮɚɡɧɨɝɨ ɢ ɨɞɧɨɮɚɡɧɨɝɨ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ 

ɝɥɚɜɧɨɣ ɫɯɟɦɟ ɩɪɢ ɩɨɦɨɳɢ ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ «RastrWin» ɫ 
ɜɵɛɨɪɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
4.6.1 Ɋɚɫɱёɬ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ 
 

Ɋɚɫɫɱɬɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 4.26−4.35. 
ɉɚɪɚɦɟɬɪɵ ɫɢɫɬɟɦɵ: 
            Xʠ = ୙ːˑˏమୗʙʖ = ଶଶ଴మଵହ଴ = ͵ʹʹ,͸͹ ʝˏ;                                                                          (4.26) 
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           Rʠ = Xʠω∙୘a,ʠ = ଷଶଶ,଺଻ଷଵସ∙଴,଴ଷହ = ʹͻ,͵͸ ʝˏ.                                                                   (4.27) 

 
          ɉɚɪɚɦɟɬɪɵ ɝɟɧɟɪɚɬɨɪɨɜ: 
 ʔˆ = Eʒ′′ ∙ Uːˑˏ.ˆ = ͳ,ͳ͵ ∙ ͳͲ,ͷ = ͳͳ,ͺ͹ ˍʑ;                    (4.28)      
             xʒ = x ′ୢ′ ∙ ୙ːˑˏమୗːˑˏ = Ͳ,ʹ͵ ∙ ଵ଴,ହమହ଴  = Ͳ,ͷͳ ʝˏ;                                                         (4.29) 

            Rʒ = Xʒω∙୘a,ʒ = ଴,ହଵଷଵସ∙଴,଴ସହ = Ͳ,Ͳ͵͸ ʝˏ.                                                                   (4.30) 

 
ɉɚɪɚɦɟɬɪɵ ɛɥɨɱɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 

            Xʡ = ୙ˍ,%ଵ଴଴ ∙ ୙ːˑˏమୗːˑˏ = ଵଶଵ଴଴ ∙ ଶଷ଴మ଺ଷ = ͳͲͲ,͹͸ ʝˏ;                                                       (4.31) 

            Rʡ = ∆P̱ ∙ ୙ːˑˏమୗːˑˏమ = ͵ͲͲ ∙ ଶଷ଴మ଺ହమ = ͵,ͻͻ ʝˏ;                                                           (4.32) 

            kʡ = ୙ʜʜ୙ʑʜ = ଵଵଶଷ଴ = Ͳ,Ͳͷ ˑ. ˈ.                                                                                  (4.33) 

 
ɉɚɪɚɦɟɬɪɵ ɥɢɧɢɢ: 
 Xʚ = X଴,˖ˇ ∙ L = Ͳ,Ͷʹͻ ∙ ͳͺͲ = ͹͹,ʹʹ ʝˏ;           (4.34)       
 Rʚ = R଴,˖ˇ ∙ L = Ͳ,Ͳͳʹͷ ∙ ͳͺͲ = ʹ,ʹͷ ʝˏ.           (4.35)       
 

 

4.6.2 ȼɧɟɫɟɧɢɟ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ ɜ ɩɪɨɝɪɚɦɦɧɵɣ ɤɨɦɩɥɟɤɫ ɢ ɪɚɫɱёɬ 
ɬɨɤɨɜ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɋɒ ɢ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɜ 
ɩɪɨɝɪɚɦɦɧɨɦ ɤɨɦɩɥɟɤɫɟ «RastrWin» 

 
ȼ ɉȼɄ «RastrWin» ɫɨɡɞɚɧ ɮɚɣɥ ɞɢɧɚɦɢɤɢ ɢ ɜ ɧɟɝɨ ɡɚɧɟɫɟɧɵ ɢɫɯɨɞɧɵɟ 

ɞɚɧɧɵɟ. ɇɚ ɪɢɫɭɧɤɟ 4.6.1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ. ɇɚ ɪɢɫɭɧɤɟ 
4.6.2 ɩɪɟɞɫɬɚɜɥɟɧɵ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ. ɇɚ ɪɢɫɭɧɤɟ 4.6.3 ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ.  
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Ɋɢɫɭɧɨɤ 4.6.1 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɡɥɚɦ 

 

 
Ɋɢɫɭɧɨɤ 4.6.2 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɜɟɬɜɹɦ 

 

 
Ɋɢɫɭɧɨɤ 4.6.3 – ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɩɨ ɝɟɧɟɪɚɬɨɪɚɦ 

 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɬɨɤɨɜ ɄɁ ɩɪɟɞɫɬɚɜɥɟɧɵ ɧɚ ɪɢɫɭɧɤɚɯ 4.6.4, 4.6.5, 4.6.6 

ɢ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 4.6.1. 
 

 
Ɋɢɫɭɧɨɤ 4.6.4 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 3ɮ ɄɁ ɧɚ ɜɵɯɨɞɟ ɝɟɧɟɪɚɬɨɪɚ 
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Ɋɢɫɭɧɨɤ 4.6.5 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 3ɮ ɄɁ ɧɚ ɄɊɍɗ 
 

 
Ɋɢɫɭɧɨɤ 4.6.6 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 1ɮ ɄɁ ɧɚ ɄɊɍɗ 

 

Ɍɚɛɥɢɰɚ 4.6.1 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɚ ɜ ɬɨɱɤɚɯ ɄɁ 
ȼɢɞ ɧɟɫɢɦɦɟɬɪɢɢ Ɍɨɱɤɚ ɄɁ I୬, ˍʏ i˖ˇ, ˍʏ 

Ɍɪёɯɮɚɡɧɨɟ ɄɁ 
Ƚɟɧɟɪɚɬɨɪ Ƚ1 13,53 34,44 

ɄɊɍɗ – 110 ɤȼ 5,77 14,28 
Ɉɞɧɨɮɚɡɧɨɟ ɄɁ ɄɊɍɗ – 110 ɤȼ 8,64 21,38 
 
ɍɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɛɵɥ ɪɚɫɫɱɢɬɚɧ ɩɨ ɮɨɪɦɭɥɟ 4.36: 
 i˖ˇ = √ʹk˖ˇI୬,                         (4.36)

            
ɝɞɟ k˖ˇ – ɭɞɚɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɝɟɧɟɪɚɬɨɪɚ / Ɋɍ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ k˖ˇ = ͳ,ͺͲ ɞɥɹ 
ɞɚɧɧɨɣ ɦɨɳɧɨɫɬɢ ɢ k˖ˇ = ͳ,͹ͷ ɞɥɹ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 220 ɤȼ. 
 

4.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɫɱёɬɧɵɯ ɬɨɤɨɜ ɪɚɛɨɱɟɝɨ ɢ ɭɬɹɠɟɥёɧɧɨɝɨ ɪɟɠɢɦɚ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɜɵɩɨɥɧɟɧɢɟ 

ɬɪɟɛɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ ɚɩɩɚɪɚɬɨɜ ɢ ɩɪɨɜɨɞɧɢɤɨɜ.  
Ⱦɥɹ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɝɟɧɟɪɚɬɨɪɨɜ ɧɚɢɛɨɥɶɲɢɣ ɪɚɫɱɟɬɧɵɣ ɬɨɤ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɪɢ ɪɚɛɨɬɟ ɫ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶɸ ɢ ɫɧɢɠɟɧɧɨɦ ɧɚ 5% ɧɚɩɪɹɠɟɧɢɢ. 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.37−4.38: 

             Iˆ,ːˑˏ = ௉ː ˑˏ.ˆ√ଷ∙௎ːˑˏ.ˆ∙௖௢௦ఝˆ = ସ଴,଴√ଷ∙ଵ଴,ହ∙଴,଼ = ʹ,͹ͷ ˍʏ;                                               (4.37) 

 Iˆ,˓˃˄ ୫ୟ୶ = ͳ,Ͳͷ ∙ Iˆ,ːˑˏ = ͳ,Ͳͷ ∙ ʹ,͹ͷ = ʹ,ͺͻ ˍʏ.                   (4.38)
        

 
Ɋɚɛɨɱɢɣ ɬɨɤ ɩɪɢɫɨɟɞɢɧɟɧɢɣ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɩɪɟɞɟɥɢɦ ɩɨ 

ɮɨɪɦɭɥɟ 4.39: 
 I˓˃˄ ୫ୟ୶ ሺʟʢʑʜሻ = ଵ,଴ହ∙ୗ˕,ːˑˏ√ଷ∙୙˕,ːˑˏ = ଵ,଴ହ∙଺ଷ,଴√ଷ∙ଶଷ଴ = Ͳ,ͳ͹ˍʏ.                                            (4.39) 

 
Ɋɚɛɨɱɢɣ ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɜ ɥɢɧɢɢ ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ 220 ɤȼ, ɪɚɫcɱɢɬɚɧ ɩɨ 

ɜɵɪɚɠɟɧɢɸ 4.40: 
            I˓˃˄.୫ୟ୶ = ୗ∑୬ˎ∙√ଷ∙୙ːˑˏ = ଵଽ଼ଶ∙√ଷ∙ଶଶ଴ = Ͳ,ʹ͸ ˍʏ.                                                      (4.40) 
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Ɋɚɫɱɟɬɧɵɣ ɬɨɤ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɨɞɧɨɣ 

ɢɡ ɥɢɧɢɢ ɫɜɹɡɢ, ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɩɨ ɮɨɪɦɭɥɟ 4.41: 
             I˓˃˄.˖˕ˉ = ୗ∑ሺ୬ˎ−ଵሻ∙√ଷ∙୙ːˑˏ = ଵଽ଼ଵ∙√ଷ∙ଶଶ଴ = Ͳ,ͷʹ ˍʏ.                                               (4.41) 

 
 

4.8 ȼɵɛɨɪ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ 
ɧɚɩɪɹɠɟɧɢɢ 10,5 ɤȼ 

 
Ɋɚɡɴɟɞɢɧɢɬɟɥɢ ɜɵɛɢɪɚɸɬɫɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɢ ɬɨɤɭ ɭɬɹɠɟɥɟɧɧɨɝɨ ɪɟɠɢɦɚ 

ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ ɬɟɪɦɢɱɟɫɤɭɸ ɢ ɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ ɩɨ ɬɟɦ ɠɟ ɡɧɚɱɟɧɢɹɦ, 
ɱɬɨ ɢ ɜɵɤɥɸɱɚɬɟɥɢ. 

ɉɪɢ ɜɵɛɨɪɟ ɜɵɤɥɸɱɚɬɟɥɟɣ ɢ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 
ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 

 
1. ɉɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ: 
 ˖ܷ˔˕ ൑ ܷːˑˏ;                                                                                                                (4.42)  
  ͳͲ,ͷ ˍʑ ൑ ͳ͹,ͷ ˍʑ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

          2. ɉɨ ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ: 
 ːܫ ˑ˓ˏ ൑ ːܫ ˑˏ ሺܫ௠௔௫ ൑ ːܫ ˑˏሻ;                                                                           (4.43)  
 ʹ,͹ͷˍʏ ൑ ͸,͵Ͳ ˍʏ ሺʹ,ͺͻ ˍʏ ൑ ͸,͵Ͳ ˍʏሻ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
  

 3. ɉɨ ɫɢɦɦɟɬɪɢɱɧɨɦɭ ɬɨɤɭ ɨɬɤɥɸɱɟɧɢɹ: 
ܫ˒  ఛ ൑ ˑܫ ˕ˍ.ːˑˏ.;                                                                                                (4.44) 
 ͳ͵,ͷ͵ ˍʏ ൑ ͷͲ,ͲͲ ˍʏ.    
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
  
4. ɉɨ ɨɬɤɥɸɱɟɧɢɸ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɬɨɤɚ ɄɁ: 
 𝑖௔ఛ ൑ 𝑖௔.ːˑˏ = √ʹ ∙ ˏːˑߚ ∙ ˑܫ ˕ˍ.ːˑˏ.;                                                                (4.45)   
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 ͳͷ,͵ʹ ˍʏ ൑ 𝑖௔.ːˑˏ = √ʹ ∙ Ͳ,ʹͷ ∙ ͷͲ,ͲͲ ሺˍʏሻ;  
  ͳͷ,͵ʹˍʏ ൑ ͳ͹,͸ͺ ˍʏ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
5. ɉɨ ɨɬɤɥɸɱɟɧɢɸ ɩɨɥɧɨɝɨ ɬɨɤɚ ɄɁ (ɟɫɥɢ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ 4): 
 √ʹ ∙ ܫ˒ ఛ + 𝑖௔ఛ ൑ √ʹ ∙ ˑܫ ˕ˍ.ːˑˏ. ∙ ሺͳ +  ːˑˏሻ;                                                   (4.46)ߚ
 √ʹ ∙ ͳ͵,ͷ͵ + ͳͷ,͵ʹ ൑ √ʹ ∙ ͷͲ,ͲͲ ∙ ሺͳ + Ͳ,ʹͷሻ;      
 ͵Ͷ,Ͷͷ ˍʏ ൑ ͺͺ,͵ͻ ˍʏ.   
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
                                                    
6. ɇɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ܫ˒  ଴ ൑ ܫ̌ ˋː, 𝑖˖ ൑ 𝑖ˇˋː;                                                                                     (4.47) 
 ͳ͵,ͷ͵ ˍʏ ൑ ͳ͵ͺ,ͲͲ ˍʏ, ͵Ͷ,ͶͶ ˍʏ ൑ ͳ͵ͺ,ͲͲ ˍʏ.    
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
                                             
7. ɇɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ˍܤ  = ௡,଴ଶܫ ∙ ሺݐˑ˕ˍ. + ௔ܶ,ʒሻ ൑ ܫ̞ ˈ˓ଶ ∙  (4.48)                                                            ;˓ˈ˕ݐ
ˍܤ  = ͳ͵,ͷ͵ଶ ∙ ሺͲ,Ͳ͸ + Ͳ,ͲͶͷሻ ሺˍʏଶ ∙ ˔ሻ ൑ ͹ͷͲͲ ሺˍʏଶ ∙ ˔ሻ;        
 ͳͻ,ʹʹ ˍʏଶ ∙ ˔ ൑ ͹ͷͲͲ ˍʏଶ ∙ ˔.              
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
     
8. ɉɨ ɫɤɨɪɨɫɬɢ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɟɝɨɫɹ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɨɧɬɚɤɬɚɯ: 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɤɨɦɩɚɧɢɢ «ABB» ɞɥɹ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɛɵɥ ɜɵɛɪɚɧ ɷɥɟɝɚɡɨɜɵɣ ɜɵɤɥɸɱɚɬɟɥɶ HGI 2 –17,5–
50/6300. ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.8.2. 

ȼɫɟ ɪɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.8.1. 
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Ɍɚɛɥɢɰɚ 4.8.1 − Ɋɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɜɵɤɥɸɱɚɬɟɥɹ HGI 2 –17,5–
50/6300. 

№ ˒/˒ 
Ɋɚɫɱёɬɧɵɟ 

ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɉɪɢɦɟɱɚɧɢɟ ȼɵɤɥɸɱɚɬɟɥɶ ۶۵۷ ૛ −૚ૠ, ૞ − ૞૙/૟૜૙૙ ͳ ͳͲ,ͷ ˍʑ ͳ͹,ͷ ˍʑ ˖ܷ˔˕ ൑ ܷːˑˏ ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ʹ ʹ,ͺͻ ˍʏ ͸,͵Ͳ ˍʏ ːܫ ˑ˓ˏ ൑ ːܫ ˑˏ ሺܫ௠௔௫ ൑ ːܫ ˑˏሻ ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ͵ ͳ͵,ͷ͵ ˍʏ ͷͲ,ͲͲ ˍʏ ˒ܫ ఛ ൑ ˑܫ ˕ˍ.ːˑˏ. ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ Ͷ ͳͷ,͵ʹ ˍʏ ͳ͹,͸ͺ ˍʏ 𝑖௔ఛ ൑ 𝑖௔.ːˑˏ 
ɍɫɥɨɜɢɟ ɧɟ 

ɜɵɩɨɥɧɹɟɬɫɹ ͷ ͵Ͷ,Ͷͷ ˍʏ ͺͺ,͵ͻ ˍʏ √ʹ ∙ ܫ˒ ఛ + 𝑖௔ఛ ൑ √ʹ ∙ ˑܫ ˕ˍ.ːˑˏ. ∙ ሺͳ+  ːˑˏሻߚ
ɍɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ ͸ 
ͳ͵,ͷ͵ ˍʏ; ͵Ͷ,ͶͶ ˍʏ 

ͳ͵ͺ,ͲͲ ˍʏ; ͳ͵ͺ ˍʏ 
ܫ˒ ଴ ൑ ܫ̌ ˋː, 𝑖˖ ൑ 𝑖ˇˋː ɍɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ ͹ ͳͻ,ʹʹ ˍʏଶ ∙ ˔ ͹ͷͲͲ ˍʏଶ ∙ ˍܤ ˔ =൑ ܫ̞ ˈ˓ଶ ∙  ɍɫɥɨɜɢɟ ˓ˈ˕ݐ
ɜɵɩɨɥɧɹɟɬɫɹ ͺ – – 

ɉɨ ɫɤɨɪɨɫɬɢ 
ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɟɝɨɫɹ 

ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɤɨɧɬɚɤɬɚɯ 

ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ 

 
Ɍɚɛɥɢɰɚ 4.8.2 − ɉɚɪɚɦɟɬɪɵ ɜɵɤɥɸɱɚɬɟɥɹ HGI 2 –17,5–50/6300 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɇɨɪɦɚ 
1. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ͳ͹,ͷ 
2. ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ͳͻ,Ͳ 
3. ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ʏ ͸͵ͲͲ,Ͳ 
4. ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ, ˍʏ ͷͲ,Ͳ 
5. ɉɚɪɚɦɟɬɪɵ ɫɤɜɨɡɧɨɝɨ ɬɨɤɚ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: 

− ɧɚɢɛɨɥɶɲɢɣ ɩɢɤ (ɬɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ), ˍʏ 
− ɧɚɱɚɥɶɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ, ˍʏ 
− ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ (ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ 

ɫɬɨɣɤɨɫɬɢ) ɡɚ ɜɪɟɦɹ ͵ ˔, ˍʏ 

ͳʹͷ,Ͳ 
 ͷͲ,Ͳ 
 ͷͲ,Ͳ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.8.2 

 
ɉɪɢ ɜɵɛɨɪɟ ɪɚɡɴɟɞɢɧɢɬɟɥɟɣ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
 
1. ɉɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ: 
 ˖ܷ˔˕ ൑ ܷːˑˏ;                                                                                                  (4.49)  
  ͳͲ,ͷ ˍʑ ൑ ʹͲ,Ͳ ˍʑ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
2. ɉɨ ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ: 
 ːܫ ˑ˓ˏ ൑ ːܫ ˑˏ ሺܫ௠௔௫ ൑ ːܫ ˑˏሻ;                                                                           (4.50)  
 ʹ,͹ͷ ˍʏ ൑ ͺ,ͲͲ ˍʏ ሺʹ,ͺͻ ˍʏ ൑ ͺ,ͲͲ ˍʏሻ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
3. ɇɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ܫ˒  ଴ ൑ ܫ̌ ˋː, 𝑖˖ ൑ 𝑖ˇˋː;                                                                                   (4.51) 
 ͳ͵,ͷ͵ ˍʏ ൑ ʹͷͲ,ͲͲ ˍʏ, ͵Ͷ,ͶͶ ˍʏ ൑ ʹͷͲ,ͲͲ ˍʏ.   
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
                                                
4. ɇɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɇɨɪɦɚ 

6. ɉɚɪɚɦɟɬɪɵ ɧɨɦɢɧɚɥɶɧɨɝɨ ɬɨɤɚ ɜɤɥɸɱɟɧɢɹ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ: 
− ɧɚɢɛɨɥɶɲɢɣ ɩɢɤ (ɬɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ), ˍʏ 
− ɧɚɱɚɥɶɧɨɟ ɞɟɣɫɬɜɭɸɳɟɟ ɡɧɚɱɟɧɢɟ ɩɟɪɢɨɞɢɱɟɫɤɨɣ 

ɫɨɫɬɚɜɥɹɸɳɟɣ, ˍʏ 
ɫɪɟɞɧɟɤɜɚɞɪɚɬɢɱɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ (ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ) ɡɚ 
ɜɪɟɦɹ ͵ ˔, ˍʏ 

 
 

125,0 
 
 

50,0 
 
 

 
7. ɋɨɛɫɬɜɟɧɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ˔, ɧɟ ɛɨɥɟɟ 0,03 
8. ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ, ˔, ɧɟ ɛɨɥɟɟ Ͳ,Ͳͺ 
9. ɉɨɥɧɨɟ ɜɪɟɦɹ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ, ˔, ɧɟ ɛɨɥɟɟ Ͳ,Ͳ͸ 
10.   ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ ͳ͵ͺ,Ͳ 
11.  ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ ͷͲ,Ͳ 
12. ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɹ, ȼ 110/220 
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ˍܤ ൑ ܫ̞ ˈ˓ଶ ∙  (4.52)                                                                                            ;˓ˈ˕ݐ
ˍܤ  = ͳ͵,ͷ͵ଶ ∙ ሺͲ,Ͳ͸ + Ͳ,ͲͶͷሻ ሺˍʏଶ ∙ ˔ሻ ൑ ͸ʹͷͲͲ ሺˍʏଶ ∙ ˔ሻ;          
 ͳͻ,ʹʹ ˍʏଶ ∙ ˔ ൑ ͸ʹͷͲͲ ˍʏଶ ∙ ˔.     
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
         
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ «Ɂɚɜɨɞ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɝɨ 

ɨɛɨɪɭɞɨɜɚɧɢɹ» ɞɥɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɛɵɥ ɜɵɛɪɚɧ ɪɚɡɴɟɞɢɧɢɬɟɥɶ  ʟʑʟʖ − ͳሺʹሻ − ʹͲ ͺͲͲͲ⁄  ʢʖ.  
ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ʟʑʟʖ − ͳሺʹሻ − ʹͲ ͺͲͲͲ⁄  ʢʖ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 4.8.3.  
ȼɫɟ ɪɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.8.3.  
 

Ɍɚɛɥɢɰɚ 4.8.3 − Ɋɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ʟʑʟʖ − ͳሺʹሻ −ʹͲ ͺͲͲͲ⁄  ʢʖ 

№ ˒/˒ 
Ɋɚɫɱёɬɧɵɟ 

ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɉɪɢɦɟɱɚɧɢɟ Ɋɚɡɴɟɞɢɧɢɬɟɥɶ ʟʑʟʖ − ૚ሺ૛ሻ −૛૙ ૡ૙૙૙⁄  ʢʖ ͳ ͳͲ,ͷ ˍʑ ʹͲ,Ͳ ˍʑ ˖ܷ˔˕ ൑ ܷːˑˏ ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ʹ ʹ,ͺͻ ˍʏ ͺ,ͲͲ ˍʏ ːܫ ˑ˓ˏ ൑ ːܫ ˑˏ ሺܫ௠௔௫ ൑ ːܫ ˑˏሻ ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ͵ 

ͳ͵,ͷ͵ˍʏ; ͵Ͷ,ͶͶˍʏ 
ʹͷͲ,ͲͲ ˍʏ; ʹͷͲͲͲ ˍʏ 

ܫ˒ ଴ ൑ ܫ̌ ˋː, 𝑖˖ ൑ 𝑖ˇˋː 
ɍɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ Ͷ ͳͻ,ʹʹ ˍʏଶ ∙ ˔ ͸ʹͷͲͲ ˍʏଶ ∙ ˍܤ ˔ = ܫ̞ ˈ˓ଶ ∙  ɍɫɥɨɜɢɟ ˓ˈ˕ݐ
ɜɵɩɨɥɧɹɟɬɫɹ 

 
Ɍɚɛɥɢɰɚ 4.8.4 − ɉɚɪɚɦɟɬɪɵ ɪɚɡɴɟɞɢɧɢɬɟɥɹ ʟʑʟʖ − ͳሺʹሻ − ʹͲ ͺͲͲͲ⁄  ʢʖ. 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɇɨɪɦɚ 
1. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ʹͲ,Ͳ 
2. ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ʹͶ,Ͳ 
3. ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ʏ ͺͲͲͲ,Ͳ 
4. Ɍɨɤ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ˍʏ ʹͷͲ,Ͳ 
5. Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ˍʏ ͳʹͷ,Ͳ 
6. ȼɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ˔: 

− ɞɥɹ ɝɥɚɜɧɵɯ ɧɨɠɟɣ 
− ɞɥɹ ɡɚɡɟɦɥɢɬɟɥɟɣ 

 ͵,Ͳ ͳ,Ͳ 
7. ɑɚɫɬɨɬɚ, ʒ˙ ͷͲ 

 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɨɪɦɚɥɶɧɨɝɨ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, 

ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɝɟɧɟɪɚɬɨɪɚ ɢ ɩɪ. ɧɟɨɛɯɨɞɢɦɨ ɜɵɛɪɚɬɶ ɪɹɞ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɟɝɨ ɪɚɛɨɬɭ ɪɨɬɨɪɚ ɢ ɫɬɚɬɨɪɚ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ.  
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ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
4.8.5. 
 
Ɍɚɛɥɢɰɚ 4.8.5 – ɉɪɢɛɨɪɵ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɜ ɰɟɩɹɯ ɝɟɧɟɪɚɬɨɪɨɜ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ ɋɜɹɡɶ Ɇɨɳɧɨɫɬɶ ɉɪɨɢɡɜɨɞɢɬɟɥɶ 
Ɋɨɬɨɪ 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ 
ɫɢɧɯɪɨɧɢɡɚɬɨɪ 

RS − Ͷͺͷ ͺ ʑ˕ ɈȺɈ «Ⱥɋɍ–ȼɗɂ» 

Ⱥɧɚɥɢɡɚɬɨɪ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

RS − Ͷͺͷ ͳͲ ʑ˕ ɈȺɈ «Ⱥɋɍ–ȼɗɂ» 

ɂɌɈȽɈ  ͳͺ ʑ˕  
ɋɬɚɬɨɪ 

Ⱥɧɚɥɢɡɚɬɨɪ ɤɚɱɟɫɬɜɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

RS − Ͷͺͷ ͳͲ ʑ˕ ɈȺɈ «Ⱥɋɍ–ȼɗɂ» 

Ɋɟɥɟɣɧɚɹ ɡɚɳɢɬɚ ɢ 
ɚɜɬɨɦɚɬɢɤɚ 

RS − Ͷͺͷ ͶͲ ʑ˕ ɈȺɈ «Ⱥɋɍ–ȼɗɂ» 

ɂɌɈȽɈ  ͷͲ ʑ˕  
 

4.9 ȼɵɛɨɪ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ 
 
ɉɪɢ ɜɵɛɨɪɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ 

ɭɫɥɨɜɢɹ: 
 
1. ɉɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ: 
 ˖ܷ˔˕ ൑ ܷːˑˏ;                                                                                                   (4.53)  
  ͳͲ,ͷ ˍʑ ൑ ʹͲ,Ͳ ˍʑ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

          2. ɉɨ ɞɥɢɬɟɥɶɧɨɦɭ ɬɨɤɭ: 
 ːܫ ˑ˓ˏ ൑ ːܫ ˑˏ ሺܫ௠௔௫ ൑ ːܫ ˑˏሻ;                                                                          (4.54)  
 ʹ,͹ͷ ˍʏ ൑ ͺ,ͲͲ ˍʏ ሺʹ,ͺͻ ˍʏ ൑ ͺ,ͲͲ ˍʏሻ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
3. ɇɚ ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ܫ˒  ଴ ൑ ܫ̌ ˋː, 𝑖˖ ൑ 𝑖ˇˋː;                                                                                   (4.55) 
 ͳ͵,ͷ͵ ˍʏ ൑ ͳʹͷ,Ͳ ˍʏ, ͵Ͷ,ͶͶ ˍʏ ൑ ͳʹͷ,Ͳ ˍʏ.    
                                                 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
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4. ɇɚ ɬɟɪɦɢɱɟɫɤɭɸ ɫɬɨɣɤɨɫɬɶ: 
ˍܤ  ൑ ܫ̞ ˈ˓ଶ ∙  (4.56)                                                                                            ;˓ˈ˕ݐ
ˍܤ  = ͳ͵,ͷ͵ଶ ∙ ሺͲ,Ͳ͸ + Ͳ,ͲͶͷሻ ሺˍʏଶ ∙ ˔ሻ ൑ Ͷ͵ʹͲͲ,Ͳ ሺˍʏଶ ∙ ˔ሻ;    
 ͳ͵,ͷ͵ ˍʏଶ ∙ ˔ ൑ Ͷ͵ʹͲͲ,Ͳ ˍʏଶ ∙ ˔.      
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
5. ɉɨ ɧɚɝɪɭɡɤɟ: 
 ܼ ൑ ܼːˑˏ, ܼ ≈ ܴ˒˓ˋ˄ˑ˓ˑ˅ + ܴ˒˓ˑ˅ˑˇˑ˅ + ܴˍˑː˕˃ˍ˕ˑ˅;                                   (4.57) 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ "ɗɥɟɤɬɪɨɳɢɬ", ɛɵɥ ɜɵɛɪɚɧ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ʡʧʚ − ʠЭʨ − ʹͲ − ͺͲͲͲ/ͷ. ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɬɨɤɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9.2.  

ȼɫɟ ɪɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.9.1.  
 
Ɍɚɛɥɢɰɚ 4.9.1 − Ɋɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ʡʧʚ −ʠЭʨ − ʹͲ − ͺͲͲͲ/ͷ. 

№ ˒/˒ 
Ɋɚɫɱёɬɧɵɟ 

ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ 

ɍɫɥɨɜɢɟ ɜɵɛɨɪɚ ɉɪɢɦɟɱɚɧɢɟ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 
ɬɨɤɚ 

 ʡʧʚ − ʠЭʨ −૛૙ − ૡ૙૙૙/૞ ͳ ͳͲ,ͷ ˍʑ ʹͲ,Ͳ ˍʑ ˖ܷ˔˕ ൑ ܷːˑˏ ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ʹ ʹ,ͺͻ ˍʏ ͺ,ͲͲ ˍʏ ːܫ ˑ˓ˏ ൑ ːܫ ˑˏ ሺܫ௠௔௫ ൑ ːܫ ˑˏሻ ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ͵ 

ͳ͵,Ͷ͵ ˍʏ; ͵Ͷ,ͶͶ ˍʏ 
ͳʹͷ ˍʏ; ͳʹͷ ˍʏ 

ܫ˒ ଴ ൑ ܫ̌ ˋː,   𝑖˖ ൑ 𝑖ˇˋː 
ɍɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ Ͷ ͳͻ,ʹʹ ˍʏଶ ∙ ˔  Ͷ͵ʹͲͲˍʏଶ ∙ ˍܤ ˔ ൑ ܫ̞ ˈ˓ଶ ∙  ɍɫɥɨɜɢɟ ˓ˈ˕ݐ
ɜɵɩɨɥɧɹɟɬɫɹ ͷ − − 

ܼ ൑ ܼːˑˏ, ܼ ≈ ܴ˒˓ˋ˄ˑ˓ˑ˅+ ܴ˒˓ˑ˅ˑˇˑ˅+ ܴˍˑː˕˃ˍ˕ˑ˅ 

ɍɫɥɨɜɢɟ 
ɜɵɩɨɥɧɹɟɬɫɹ 
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Ɍɚɛɥɢɰɚ 4.9.2 − ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ ʡʧʚ − ʠЭʨ − ʹͲ − ͺͲͲͲ/ͷ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɇɨɪɦɚ 

1. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ʹͲ,Ͳ 
2. ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ˍʑ ʹͶ,Ͳ 
3. ɇɨɦɢɧɚɥɶɧɵɣ ɩɟɪɜɢɱɧɵɣ ɬɨɤ, ʏ ͺͲͲͲ,Ͳ 
4. ɇɨɦɢɧɚɥɶɧɵɣ ɜɬɨɪɢɱɧɵɣ ɬɨɤ, ʏ ͷ,Ͳ 
5. ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, ʒ˙ ͷͲ 
6. ɑɢɫɥɨ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ, ݊ ˇˑ Ͷ 

7. ɇɨɦɢɧɚɥɶɧɵɟ ɜɬɨɪɢɱɧɵɟ ɧɚɝɪɭɡɤɢ ɫ ܿݏ݋ఝଶ = Ͳ,ͺ: 
− ɨɛɦɨɬɤɢ ɞɥɹ ɢɡɦɟɪɟɧɢɹ, ʑ ∙ ʏ 
− ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ, ʑ ∙ ʏ 

 
 ͵Ͳ; ͷͲ; ͸Ͳ; ͹Ͳ; ͳͲͲ ͵Ͳ; ͷͲ; ͸Ͳ; ͹Ͳ; ͳͲͲ 
 

8. Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ: 
− ɨɛɦɨɬɤɢ ɞɥɹ ɢɡɦɟɪɟɧɢɣ 
− ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ 

 Ͳ,ʹܵ;  Ͳ,ʹ;  Ͳ,ͷܵ;  Ͳ,ͷ ͷܲ ˋˎˋ ͳͲܲ 
9. ɇɨɦɢɧɚɥɶɧɚɹ ɩɪɟɞɟɥɶɧɚɹ ɤɪɚɬɧɨɫɬɶ ʙːˑˏ ɜɬɨɪɢɱɧɨɣ 
ɨɛɦɨɬɤɢ ɞɥɹ ɡɚɳɢɬɵ 

ͳͷ;  ʹͲ;  ʹͷ;  ͵Ͳ 

10. ɇɨɦɢɧɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢɛɨɪɨɜ ʙʐːˑˏ ɨɛɦɨɬɤɢ ɞɥɹ ɢɡɦɟɪɟɧɢɣ 
ͳͷ;  ʹͲ;  ʹͷ;  ͵Ͳ 

11. Ɍɪёɯɫɟɤɭɧɞɧɵɣ ɬɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ˍʏ ɩɪɢ 
ɧɨɦɢɧɚɥɶɧɵɯ ɩɟɪɜɢɱɧɵɯ ɬɨɤɚɯ ʏ 

ͳʹͲ,Ͳ 

 
ɉɪɢ ɜɵɛɨɪɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɚɩɪɹɠɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ 

ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
1. ɉɨ ɧɚɩɪɹɠɟɧɢɸ ɭɫɬɚɧɨɜɤɢ: 
 ˖ܷ˔˕ ൑ ܷːˑˏ;                                                                                                (4.58)  
  ͳͲ,ͷ ˍʑ ൑ ͳͷ,Ͳ ˍʑ.  
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
2. ɉɨ ɬɢɩɚɦ ɩɨɞɤɥɸɱɚɟɦɵɯ ɩɪɢɛɨɪɨɜ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
3. ɉɨ ɜɬɨɪɢɱɧɨɣ ɧɚɝɪɭɡɤɟ ሺܵሻ. 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 
ɂɫɩɨɥɶɡɭɹ ɤɚɬɚɥɨɝ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɁȺɈ "ɗɥɟɤɬɪɨɳɢɬ", ɛɵɥ ɜɵɛɪɚɧ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ʖʜʝʚ − ʠЭʨ − ͳͷ.  
ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.9.4.  
ȼɫɟ ɪɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 4.9.3.  
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Ɍɚɛɥɢɰɚ 4.9.3 – Ɋɚɫɱёɬɧɵɟ ɢ ɤɚɬɚɥɨɠɧɵɟ ɞɚɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ʖʜʝʚ − ʠЭʨ − ͳͷ. 

№ ˒/˒ 
Ɋɚɫɱёɬɧɵɟ 

ɞɚɧɧɵɟ 

Ʉɚɬɚɥɨɠɧɵɟ 
ɞɚɧɧɵɟ ɍɫɥɨɜɢɟ 

ɜɵɛɨɪɚ 
ɉɪɢɦɟɱɚɧɢɟ Ɍɪɚɧɫɮɨɪɦɚɬɨɪ 

ɧɚɩɪɹɠɟɧɢɹ ʖʜʝʚ − ʠЭʨ − ૚૞ ͳ ͳͲ,ͷ ˍʑ ͳͷ,Ͳ ˍʑ ˖ܷ˔˕ ൑ ܷːˑˏ ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ʹ − − − ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ ͵ − − − ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ 
 

Ɍɚɛɥɢɰɚ 4.9.4 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚɩɪɹɠɟɧɢɹ ʖʜʝʚ − ʠЭʨ − ͳͷ. 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ɇɨɪɦɚ 

1. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ, ˍʑ ͳͷ,Ͳ 
2. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ, ʑ ͳͲͲ,Ͳ/√͵ 

3. ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɜɬɨɪɢɱɧɨɣ 
ɨɛɦɨɬɤɢ, ȼ 

ͳͲͲ,Ͳ/͵;  ͳͲͲ 

4. ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, ʒ˙ ͷͲ 
5. Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ 

 
Ͳ,ʹ;  Ͳ,ͷ;  ͳ,Ͳ;  ͵,Ͳ 

6. Ʉɥɚɫɫ ɬɨɱɧɨɫɬɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ ͵;  ͵ʟ 

7. ɋɯɟɦɚ ɢ ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɹ ɨɛɦɨɬɨɤ ܻː /ܻː /ʞ − Ͳ 
8. Ʉɥɢɦɚɬɢɱɟɫɤɨɟ ɢɫɩɨɥɧɟɧɢɟ (ɞɢɚɩɚɡɨɧ ɪɚɛɨɱɢɯ ɬɟɦɩɟɪɚɬɭɪ) 

ɢ ɤɚɬɟɝɨɪɢɹ ɪɚɡɦɟɳɟɧɢɹ 
ʢʖ 

 
Ⱦɥɹ ɡɚɳɢɬɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɨɬ ɩɟɪɟɧɚɩɪɹɠɟɧɢɣ ɰɟɩɢ ͳͲ,ͷ ˍʑ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɨ ɫɬɨɪɨɧɵ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ʝʞʜ − ʹͲ ʢʤʚͳ ɮɢɪɦɵ ɈȺɈ 
«ɍɪɚɥɗɧɟɪɝɨ». 
 

4.10 ȼɵɛɨɪ ɩɚɪɚɦɟɬɪɨɜ ɄɊɍɗ 
 
ɄɊɍɗ ɨɬɥɢɱɚɸɬɫɹ ɜɵɫɨɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 

ɜɵɫɨɤɢɦɢ ɢɡɨɥɹɰɢɨɧɧɵɦɢ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ ɷɥɟɝɚɡɚ 
(ɲɟɫɬɢɮɬɨɪɢɫɬɚɹ ɫɟɪɚ SF6) ɢ ɫɜɟɞɟɧɢɟɦ ɤ ɦɢɧɢɦɭɦɭ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ 
ɚɬɦɨɫɮɟɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɭɫɬɚɧɨɜɤɢ ɜɵɛɪɚɧɚ ɹɱɟɣɤɚ ɄɊɍɗ ELK–14 
ɡɚɪɭɛɟɠɧɨɝɨ ɩɪɨɢɡɜɨɞɢɬɟɥɹ ɤɨɦɩɚɧɢɢ «ABB». 

ɄɊɍɗ ɫɟɪɢɢ ELK–14 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɨɫɧɨɜɧɨɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ ɩɨɞɫɬɚɧɰɢɢ: ɜɵɤɥɸɱɚɬɟɥɢ, ɪɚɡɴɟɞɢɧɢɬɟɥɢ ɫ ɡɚɡɟɦɥɢɬɟɥɹɦɢ, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ, Ɉɉɇ, ɫɨɜɦɟɳɟɧɧɵɟ ɜ ɡɚɡɟɦɥɟɧɧɨɦ 
ɦɟɬɚɥɥɢɱɟɫɤɨɦ ɤɨɪɩɭɫɟ, ɡɚɩɨɥɧɟɧɧɨɦ ɷɥɟɝɚɡɨɦ, ɨɛɥɚɞɚɸɳɢɦ ɥɭɱɲɢɦɢ 
ɢɡɨɥɢɪɭɸɳɢɦɢ ɢ ɞɭɝɨɝɚɫɢɬɟɥɶɧɵɦɢ ɤɚɱɟɫɬɜɚɦɢ.  

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 4.10.1. 
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Ɍɚɛɥɢɰɚ 4.10.1– Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɹɱɟɣɤɢ ɄɊɍɗ 
ɇɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 220 

ɇɚɢɛɨɥɶɲɟɟ ɪɚɛɨɱɟɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 253 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ, Ƚɰ 50 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɪɨɦɵɲɥɟɧɧɨɣ ɱɚɫɬɨɬɵ 
50 Ƚɰ, ɤȼ 

460 

ɂɫɩɵɬɚɬɟɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɝɪɨɡɨɜɨɝɨ 
ɢɦɩɭɥɶɫɚ, ɤȼ 

1050 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, Ⱥ 3150 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ ɤȺ 50 

ȼɪɟɦɹ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɚ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɫ 3 
Ɍɨɤ ɞɢɧɚɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ 135 
Ɍɨɤ ɬɟɪɦɢɱɟɫɤɨɣ ɫɬɨɣɤɨɫɬɢ, ɤȺ 50 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɬɤɥɸɱɟɧɢɹ ɜɵɤɥɸɱɚɬɟɥɹ, ɤȺ 40/50 
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5. ɍɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ 

 
ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ, ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ ɩɪɟɞɫɬɚɜɥɟɧɵ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɬɚɛɥɢɰɚɯ 5.1, 5.2, 5.3. 
 

Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ 
Ɍɢɩ ɋȼ 840/135 44 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɆȼȺ 
ɩɨɥɧɚɹ 50,0 
ɚɤɬɢɜɧɚɹ 40,0 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 
ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ cos φ 0,8 
ɑɚɫɬɨɬɚ, Ƚɰ 50 
ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ, ɨɛ/ɦɢɧ 136,4 
ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, ɤȺ 2,75  
ɬɨɤ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ɤȺ 0,98 
ɧɚɩɪɹɠɟɧɢɟ ɧɚ ɤɨɥɶɰɚɯ ɪɨɬɨɪɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ 
ɧɚɝɪɭɡɤɟ, ȼ 

220 

ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ (ɨ.ɟ.) 

ɫɢɧɯɪɨɧɧɨɟ  Xd 1,03 
ɩɟɪɟɯɨɞɧɨɟ  X'd 0,3 
ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ  X"d 0,23 

 
Ɍɚɛɥɢɰɚ 5.2 – ɉɚɪɚɦɟɬɪɵ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɍɢɩ ɌɊȾɇ–63000/230 
ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɤȼȺ 63000 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 230 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ,% 12 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ ɡɜɟɡɞɚ/ɬɪɟɭɝɨɥɶɧɢɤ 

 

Ɍɚɛɥɢɰɚ 5.3 – ɉɚɪɚɦɟɬɪɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ 
Ɍɢɩ Ɍɋɇ 2500/10 

ɦɨɳɧɨɫɬɶ ɧɨɦɢɧɚɥɶɧɚɹ, ɤȼȺ 2500 

ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ, ɤȼ 10,5 

ɧɚɩɪɹɠɟɧɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ, ,% 6,5 

ɝɪɭɩɩɚ ɫɨɟɞɢɧɟɧɢɣ ɡɜɟɡɞɚ/ɬɪɟɭɝɨɥɶɧɢɤ 

 
5.1 ɉɟɪɟɱɟɧɶ ɡɚɳɢɬ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɉɍɗ ɩɪɢɧɢɦɚɟɦ ɤ ɭɫɬɚɧɨɜɤɟ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɡɚɳɢɬ ɧɚ 

ɨɫɧɨɜɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ. 
ɇɚ ɝɥɚɜɧɨɦ ɝɟɧɟɪɚɬɨɪɟ ȽȽ ɋȼ 840/135 44 – 50,0 ɆȼȺ: 
− ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɲɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ 

ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ; 
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− Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ (100%) ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
− Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ; 
− Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ; 
− Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɬɨɤɨɜ ɜɧɟɲɧɢɯ 

ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ 
ɝɟɧɟɪɚɬɨɪɚ; 

− Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɫɬɚɬɨɪɚ; 
− Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɧɟɲɧɢɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
− Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɛɟɡ ɩɨɬɟɪɢ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
− Ɂɚɳɢɬɚ ɨɬ ɚɫɢɧɯɪɨɧɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɩɨɬɟɪɟ ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ; 
− Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ, ɤɨɧɬɪɨɥɶ ɞɥɢɬɟɥɶɧɨɫɬɢ 

ɮɨɪɫɢɪɨɜɤɢ; 
− ɍɫɬɪɨɣɫɬɜɨ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɨɬɤɚɡɚ ɜɵɤɥɸɱɚɬɟɥɹ (ɍɊɈȼ) ɝɟɧɟɪɚɬɨɪɚ; 
ɇɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɛɥɨɤɚ ɌɊȾɇ–63000/220: 
− Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ; 
− Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
− Ɍɨɤɨɜɚɹ ɡɚɳɢɬɚ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɧɚ 

ɡɟɦɥɸ ɜ ɫɟɬɢ 220 ɤȼ; 
− Ʉɨɧɬɪɨɥɶ ɢɡɨɥɹɰɢɢ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ (Ʉɂȼ–220) 
− Ɋɟɡɟɪɜɧɚɹ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
− Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɧɚ ɫɬɨɪɨɧɟ 10,5 ɤȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ; 
− Ʉɨɧɬɪɨɥɶ ɬɨɤɚ ɢ ɧɚɩɪɹɠɟɧɢɹ ɞɥɹ ɩɭɫɤɚ ɩɨɠɚɪɨɬɭɲɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɛɥɨɤɚ;  
− Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ; 
ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɋɇ Ƚɗɋ: 
− Ⱦɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ 
− Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ; 
− Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ Ɋɉɇ; 
− Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ ɫ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦ ɩɭɫɤɨɦ ɩɨ 

ɧɚɩɪɹɠɟɧɢɸ 
− Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ 
− Ɋɟɥɟ ɬɨɤɚ ɨɯɥɚɠɞɟɧɢɹ 
ɇɚ ɥɢɧɢɹɯ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ 220 ɤȼ: 
 Ɉɫɧɨɜɧɵɟ ɡɚɳɢɬɵ: 
− ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨ–ɮɚɡɧɚɹ ɜɵɫɨɤɨɱɚɫɬɨɬɧɚɹ ɡɚɳɢɬɚ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɄɁ. 
 Ɋɟɡɟɪɜɧɵɟ ɡɚɳɢɬɵ: 
− 5–ɬɢ ɫɬɭɩɟɧɱɚɬɚɹ ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɦɧɨɝɨɮɚɡɧɵɯ ɡɚɦɵɤɚɧɢɣ; 
− ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɞɥɹ ɪɟɡɟɪɜɢɪɨɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɢ 

ɛɥɢɡɤɢɯ ɦɟɠɞɭɮɚɡɧɵɯ ɄɁ; 
− 4–ɯ ɫɬɭɩɟɧɱɚɬɚɹ ɬɨɤɨɜɚɹ ɧɚɩɪɚɜɥɟɧɧɚɹ ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ 

(ɌɇɁɇɉ); 
− ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɨɬɤɥɸɱɟɧɢɹ ɄɁ ɩɪɢ ɨɬɤɚɡɚɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ 

ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɍɊɈȼ 220 ɤȼ. 
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ɇɚ ɜɵɩɪɹɦɢɬɟɥɶɧɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɌɋɁɉ – 1000/10 – ȽɌ – ɍɁ: 
− Ⱦɟɣɫɬɜɭɸɳɚɹ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɚɹ ɬɨɤɨɜɚɹ ɡɚɳɢɬɚ; 
− Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ; 

 
5.2 Ɋɚɫɱёɬ ɧɨɦɢɧɚɥɶɧɵɯ ɬɨɤɨɜ. 

 
Ⱦɥɹ ɞɚɥɶɧɟɣɲɢɯ ɜɵɱɢɫɥɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɫɱɟɬ ɧɨɦɢɧɚɥɶɧɵɯ 

ɬɨɤɨɜ ɧɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ, ɤɨɬɨɪɵɟ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɜɵɪɚɠɟɧɢɹɦ 
5.1−5.7. ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɫɯɟɦɚ ɢɡɨɛɪɚɠɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.2 

ɇɚ ɝɟɧɟɪɚɬɨɪɧɨɦ ɧɚɩɪɹɠɟɧɢɢ ɬɨɤ ɧɭɥɟɜɵɯ ɜɵɜɨɞɨɜ:  

 
 

Ɋɢɫɭɧɨɤ 5.2 – ɉɨɹɫɧɢɬɟɥɶɧɚɹ ɫɯɟɦɚ 

 ːܫ ˆሺଵሻ = ௌːˑˏˆ√ଷ∙௎ːˑˏˆ = ହ଴଴଴଴√ଷ∙ଵ଴,ହ = ʹ͹Ͷͻ  ʏ.                                                                (5.1) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɭɥɟɜɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, 

ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ.:  
 ːܫ ˆሺଶሻ = ூː ˆሺభሻ∙𝐾˔˘𝐾˕˕ = ଶ଻ସଽ∙ଵଷ଴଴଴/ହ = Ͷ,ͷͺ ʏ.                                                                      (5.2) 

ɝɞɟ – 𝐾˕˕ = ͵ͲͲͲ/ͷ, ɜɵɛɪɚɧɧɵɣ ɤɚɤ  ːܫ ˆሺଵሻ ɭɜɟɥɢɱɟɧɧɵɣ ɧɚ 10%, 
         𝐾˔˘ = ͳ. 
 

Ɍɨɤ ɧɚ ɝɥɚɜɧɵɯ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ: 
             ːܫ ˆሺଵሻ = ሺଵሻܫ̂ = ʹ͹Ͷͻ ʏ. 
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ɇɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɟ ɡɚ ɫɢɥɨɜɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ: 
ܫ˅  ːሺଵሻ = ௌːˑˏ˕√ଷ∙௎ːˑˏ˕ = ଺ଷ଴଴଴√ଷ∙ଶଷ଴ = ͳͷͺ,ͳ ʏ.                                                                   (5.3) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɜɵɫɨɤɨɦ ɧɚɩɪɹɠɟɧɢɟ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
ܫ˅  ːሺଶሻ = ூ˅ ːሺభሻ∙𝐾˔˘𝐾˕˕ = ଵହ଼,ଵ∙ଵଶ଴଴/ହ = ͵,ͻͷ ʏ.                                                                      (5.4) 

ɝɞɟ – 𝐾˕˕ = ʹͲͲ/ͷ, ɜɵɛɪɚɧɧɵɣ ɤɚɤ  ˅ܫ ːሺଵሻ ɭɜɟɥɢɱɟɧɧɵɣ ɧɚ 10%, 
         𝐾˔˘ = ͳ. 
 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɜɨɡɛɭɠɞɟɧɢɹ: 

ܫ˅   ː்ாሺଵሻ = ௌːˑˏ𝑇𝐸√ଷ∙௎ːˑˏ𝑇𝐸 = ଼ଷଽ√ଷ∙ଵ଴,ହ = Ͷ͸,ͳ  ʏ.                                             (5.5) 

 
ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ɜɨɡɛɭɠɞɟɧɢɹ, ɩɪɢɜɟɞёɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ:  
ܫ˅  ː்ாሺଶሻ = ூ˅ ː𝑇𝐸ሺభሻ𝐾˕˕ = ସ଺,ଵଶ଴଴/ହ = ͳ,ͳͷ ʏ.                                                                          (5.6) 

ɝɞɟ – 𝐾˕˕ = ʹͲͲ/ͷ, ɜɵɛɪɚɧɧɵɣ ɤɚɤ (4–5)∙ ˅ܫ ː்ாሺଵሻ , 
 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɪɨɬɨɪɚ ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɧɢɡɲɟɣ ɫɬɨɪɨɧɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɬɨɤɚ: 

ܫ˅  ː்ா_˓ሺଶሻ = ூ˓ ˑ˕ሺభሻ ∙௎ːː∙𝐾˔˘𝐾˕˕∙∙௎˅ː = ଽ଼଴∙଴,ସ଻ହ∙଴,଼ଵ଺ଶ଴଴/ହ∙ଵ଴,ହ = Ͳ,ͻ ʏ .                                                               (5.7) 

 
5.3. Ɉɩɢɫɚɧɢɟ ɡɚɳɢɬ ɢ ɪɚɫɱёɬ ɢɯ ɭɫɬɚɜɨɤ 

 
5.3.1 Ɂɚɳɢɬɵ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ 

 
Ⱦɥɹ ɜɵɛɨɪɚ ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɪɚɫɱɟɬ ɬɨɤɚ ɩɪɢ 

ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɦ ɪɟɠɢɦɟ ɪɚɛɨɬɵ ɪɨɬɨɪɚ. Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
5.8: 

            ͳ,ͳ˓ܫ ˑ˕ː = ͳ,ͳ ∙ ͻͺͲ = ͳͲ͹ͺ ʏ .                                                                        (5.8) 
 
Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɢɦ ɬɢɪɢɫɬɨɪɧɭɸ ɫɢɫɬɟɦɭ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ, ɩɚɪɚɦɟɬɪɵ 

ɤɨɬɨɪɨɣ ɫɜɟɞɟɧɵ ɬɚɛɥɢɰɚ 5.3.1 
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Ɍɚɛɥɢɰɚ 5.3.1 –ɉɚɪɚɦɟɬɪɵ ɬɢɪɢɫɬɨɪɧɨɣ ɫɢɫɬɟɦɵ ɫɚɦɨɜɨɡɛɭɠɞɟɧɢɹ  ɋɌɋ–2ɉ–
210–1100–2,5 ɍɏɅ4 ࡵˇˎˋ˕, ʏ ࡵ˗ˑ˓˔, ʏ ࢁˇˎˋ˕, ʏ ࢁ˗ˑ˓˔, ʑ 

1100 2000 210 480 
 
ɂɡ ɤɚɬɚɥɨɝɚ ɜɵɛɢɪɚɟɦ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫ ɧɨɦɢɧɚɥɶɧɵɦ 

ɧɚɩɪɹɠɟɧɢɟɦ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɨɟ ɧɚɩɪɹɠɟɧɢɸ ɮɨɪɫɢɪɨɜɤɢ 
ɋɌɋ, ɬɨɤ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɹ ɛɨɥɶɲɟ ɢɥɢ ɪɚɜɧɨɟ ɬɨɤɭ ɞɥɢɬɟɥɶɧɨɝɨ ɪɟɠɢɦɚ ɋɌɋ. 
ɉɚɪɚɦɟɬɪɵ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 5.3.2. 

 
Ɍɚɛɥɢɰɚ 5.3.2 –ɉɚɪɚɦɟɬɪɵ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ – ɌɋɁɉ – 1000/10 
– ȽɌ – ɍɁ ࡿ˔ˈ˕ ˑ˄ˏ, ˍʑʏ ࢁ˔ˈ˕, ˍʑ ࢁ˅ˈː˕ ˑ˄ˏ, ˍʑ ࡵ˒˓ˈˑ˄˓˃ˊ, ʏ ࢁˍˊ, % 

839 10,5 0,475 1250 6 
 
ɉɪɨɜɟɪɢɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪ Ɍȿ ɧɚ ɩɟɪɟɝɪɭɡɨɱɧɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ, ɩɨ ɮɨɪɦɭɥɟ 5.9. Ɉɩɪɟɞɟɥɢɦ ɤɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ Ɍȿ ɩɪɢ 
ɩɪɨɬɟɤɚɧɢɢ ɱɟɪɟɡ ɧɟɝɨ ɬɨɤɚ ɮɨɪɫɢɪɨɜɤɢ, ɩɨ ɮɨɪɦɭɥɟ 5.10: 

ܫ˅  ː்ாሺଵሻ = ௌːˑˏ𝑇𝐸√ଷ∙௎˅ˈː˕ ˑ˄ˏ = ଼ଷଽ√ଷ∙଴,ସ଻ହ = ͳͲʹͲ  ʏ.                                                         (5.9) 

 
 ݇˒ˈ˓ = ூ˗∙௞˔˘ூː  ʡʔ = ଶ଴଴଴∗଴,଼ଵ଺ଵ଴ଶ଴ = ͳ,͸ .                                                                         (5.10) 

 
ɝɞɟ ̠ܫ  – ɬɨɤ ɮɨɪɫɢɪɨɜɤɢ, ɪɚɜɧɵɣ 2000 Ⱥ; ݇˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ, 0,816; ːܫ  ʡʔ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ, ɩɪɨɬɟɤɚɸɳɢɣ ɱɟɪɟɡ ɜɵɩɪɹɦɢɬɟɥɶɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, 
1020 Ⱥ; 

Ⱦɨɩɭɫɬɢɦɨɟ ɜɪɟɦɹ ɩɟɪɟɝɪɭɡɤɢ ɜɵɩɪɹɦɢɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɞɚɧɧɨɦ 
ɫɥɭɱɚɟ ɫɨɫɬɚɜɥɹɟɬ 5 ɦɢɧ., ɩɪɢ ɷɬɨɦ ɞɥɢɬɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɣ ɪɟɠɢɦ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 
ɩɟɪɟɝɪɭɡɤɟ 60% ɫɨɫɬɚɜɥɹɟɬ 120 ɫɟɤ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ɜɵɛɪɚɧɧɵɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
ɫɩɨɫɨɛɟɧ ɜɵɞɟɪɠɚɬɶ ɩɟɪɟɝɪɭɡɤɭ ɞɨ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬ ɝɟɧɟɪɚɬɨɪɚ. 

ȼɵɩɨɥɧɢɦ ɪɚɫɱёɬ ɭɫɬɚɜɨɤ ɡɚɳɢɬ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
Ɋɚɫɫɱɢɬɚɟɦ ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɩɟɪɟɞ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ 

ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɫɢɧɯɪɨɧɧɨɝɨ ɝɟɧɟɪɚɬɨɪɚ (ɬɨɱɤɚ K1) ɩɨ ɮɨɪɦɭɥɟ 5.11. ɍɱɚɫɬɨɤ 
ɄɁ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 5.3.1: 
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Ɋɢɫɭɧɨɤ 5.3.1 – Ɍɪɟɯɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɜ ɬɨɱɤɟ K1 

ሺ͵ሻ′′ܫ  = ா′̂′௫೏′′ ∙ ܫ̂ ː =  ଵ,଴଼∙ଶ଻ସଽ଴,ଶଷ = ͳʹͻͳ͵ ʏ.                                                           (5.11) 

Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ K1, ɮɨɪɦɭɥɚ 5.12: 
ሺʹሻ′′ܫ  = √ଷଶ ∙ ሺ͵ሻ′′ܫ =  √ଷ∙ଵଶଽଵଷଶ = ͳͳͳͺ͵ ʏ.                                                      (5.12) 

 
Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ ɄɁ ɡɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ (ɬɨɱɤɚ 

Ʉ2), ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ 5.13, ɩɪɨɬɟɤɚɸɳɟɝɨ ɩɨ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ. ɍɱɚɫɬɨɤ ɄɁ ɩɨɤɚɡɚɧ ɧɚ ɪɢɫɭɧɤɟ 5.3.2: 
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Ɋɢɫɭɧɨɤ 5.3.2  – Ɍɪɟɯɮɚɡɧɨɟ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ ɜ ɬɨɱɤɟ K2 

 𝑖ሺ͵ሻ = ௌ˕ːˑˏ/ሺ√ଷ∙௎˕ːˑˏሻ௘ˍ%  ∙ ͳͲͲ% =     ఴయవ√య∙భబ,ఱ଺  ∙ ͳͲͲ% = ͹͸ͻ ʏ.         (5.13) 

 
Ɍɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɄɁ ɜ ɬɨɱɤɟ Ʉ2, ɩɪɨɬɟɤɚɸɳɢɣ ɩɨ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɮɨɪɦɭɥɚ 5.14: 
 𝑖ሺʹሻ =  √ଷଶ ∙ 𝑖ሺ͵ሻ =  √ଷ∙଻଺ଽଶ = ͸͸ͷ,ͻ ʏ.                                                                (5.14) 

 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɭɫɬɚɜɤɢ ɪɟɥɟ ɆɌɁ ɩɨ ɮɨɪɦɭɥɟ 

5.15: 
ʛʡʖܫ  = ʙː∙ʙ˗∙ூ̞ ːˑˏ∙ʙ˔˘ʙ˅∙ʙ˕˕∙ʙ˕˒ = ଵ,ଶ∙ଶ,ହ∙ଽ଼଴∙଴,଼ଵ଺଴,଼∙ସ଴∙ଵ଴,ହ/଴,ସ଻ହ = ͵,͵ͻ ʏ.                                              (5.15) 

ɝɞɟ ʙː – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɡɚɳɢɬɵ (1,2) ; ʙ˗ – ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɫɢɪɨɜɤɢ Ɍȼ (2,5) ; ̞ܫ ːˑˏ – ɧɨɦɢɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɜɵɩɪɹɦɥɟɧɧɨɝɨ ɬɨɤɚ ɬɢɪɢɫɬɨɪɧɨɝɨ 
ɜɨɡɛɭɞɢɬɟɥɹ (ɩɚɫɩɨɪɬɧɨɟ ɡɧɚɱɟɧɢɟ); ʙ˔˘ – ɤɨɷɮɮɢɰɢɟɧɬ ɫɯɟɦɵ ɬɪɟɯɮɚɡɧɨɝɨ ɲɟɫɬɢɩɭɥɴɫɧɨɝɨ ɜɵɩɪɹɦɥɟɧɢɹ,  ʙ˅ – ɞɨɩɭɫɬɢɦɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɜɨɡɜɪɚɬɚ ɬɨɤɨɜɨɝɨ ɪɟɥɟ (0,8) ; 
          ʙ˕˕ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɨɤɚ; 
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ʙ˕˒ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶɧɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 
 

ȼɵɛɢɪɚɟɬɫɹ ɭɞɨɛɧɨɟ ɞɥɹ ɧɚɫɬɪɨɣɤɢ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɭɫɬɚɜɤɢ ɪɟɥɟ ɆɌɁ, 
ɪɚɜɧɨɟ ɢɥɢ ɛɨɥɶɲɟɟ ɩɨɥɭɱɟɧɧɨɝɨ ɦɢɧɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ: 

 
ʛʡʖܫ  = Ͷ,Ͳ  ʏ 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ, ɤɨɷɮɮɢɰɢɟɧɬɨɦ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɨ ɜɵɪɚɠɟɧɢɸ 5.16: 
 𝐾˚.ʛʡʖ =  𝑖ሺଶሻʙ˕˕∙ூʛʡʖ = ଺଺ହ,ଽସ଴∙ସ,଴ = Ͷ,ʹ.                                                                         (5.16) 

 
ɍɫɬɚɜɤɚ ɌɈ ɨɬɫɬɪɚɢɜɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɬɨɤɚ ɬɪɟɯɮɚɡɧɨɝɨ 

ɄɁ ɧɚ ɫɬɨɪɨɧɟ ɜɟɧɬɢɥɶɧɨɣ ɨɛɦɨɬɤɢ Ɍɉ, ɩɪɢ ɷɬɨɦ ɨɬɫɟɱɤɚ ɧɟ ɞɨɥɠɧɚ ɪɟɚɝɢɪɨɜɚɬɶ 
ɧɚ ɛɪɨɫɨɤ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ, ɞɨɫɬɢɝɚɸɳɟɝɨ ɩɹɬɢɤɪɚɬɧɨɝɨ ɡɧɚɱɟɧɢɹ 
ɧɨɦɢɧɚɥɶɧɨɝɨ. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɨɬɫɟɱɤɢ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɤɚɤ ɨɬɧɨɲɟɧɢɟ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɬɨɤɚ ɄɁ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɤ ɬɨɤɭ ɭɫɬɚɜɤɢ, 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 2. 

 ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɚ ɭɫɬɚɜɤɢ ɫɥɟɞɭɸɳɚɹ:  
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɭɫɬɚɜɤɢ ɌɈ ɩɨ ɮɨɪɦɭɥɟ 5.17: 
ܫ̞  ˑ.ˏˋː = 𝐾ː∙𝑖ሺଷሻ𝐾˕˕ = ଵ,ସ∙଻଺ଽସ଴ = ʹ͸,ͻ ʏ.                                                                    (5.17) 

 
ɝɞɟ – 𝐾ː ɦɢɧɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɌɈ (1,4). 
 

Ɉɩɪɟɞɟɥɹɟɬɫɹ ɡɧɚɱɟɧɢɟ ɬɨɤɚ ɧɚɦɚɝɧɢɱɢɜɚɧɢɹ Ɍɉ, ɮɨɪɦɭɥɚ 5.18: 
ܫˏ  ˆ = ͷ ∙ ௌ˕ːˑˏ/ሺ√ଷ∙௎˕ːˑˏሻ𝐾˕˕  ∙ ͳͲͲ% =     ͷ ∙ ଼ଷଽ √ଷ∙ଵ଴,ହ⁄ସ଴  ∙ ͳͲͲ% = ͷ,͹͹ ʏ.       (5.18) 

 
ɍɫɬɚɜɤɚ ɪɟɥɟ ɌɈ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ ɢɥɢ ɛɨɥɶɲɟ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɡ ɞɜɭɯ 

ɩɨɥɭɱɟɧɧɵɯ ɡɧɚɱɟɧɢɣ: 
ܫˏ             ˆ = ʹ͹ ʏ. 
 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɤɨɷɮɮɢɰɢɟɧɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɌɈ, ɩɨ ɜɵɪɚɠɟɧɢɸ 5.19: 
 𝐾˚.ʡʝ =  ூ′′ሺଶሻʙ˕˕∙ூ̞ ˑ = ଵଵଵ଼ଷସ଴∙ଶ଻ = ͳͲ,Ͷ > ʹ.                                                                     (5.19) 
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5.3.2 ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ (I∆G) 
 
ɉɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɨɣ 

ɛɵɫɬɪɨɞɟɣɫɬɜɭɸɳɟɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɣሺܫʠʟ < Ͳ,ʹ ∙  ʜሻɡɚɳɢɬɨɣ ɨɬ ɦɟɠɞɭɮɚɡɧɵɯܫ
ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ ɜ ɨɛɦɨɬɤɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɧɚ ɟɝɨ ɜɵɜɨɞɚɯ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɬɪɟɯɮɚɡɧɨɣ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ 
ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ 
ɧɟɣɬɪɚɥɶɧɵɯ ɜɵɜɨɞɚɯ. 

ɇɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ:ܫʜʝʛ = ʹ͹Ͷͻ ʏ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ: 𝜂ʡʡ = ͵ͲͲͲ/ͷ ʏ. 
1) ɇɚɱɚɥɶɧɵɣ ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɩɪɢ 

ɦɚɥɵɯ ɬɨɪɦɨɡɧɵɯ ɬɨɤɚɯ. ȼɟɥɢɱɢɧɚ ܫʠʟ.ʝ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ ɜɨɡɦɨɠɧɨɫɬɢ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɚ ɧɟɛɚɥɚɧɫɚ ɧɨɦɢɧɚɥɶɧɨɝɨ ɪɟɠɢɦɚ, ɪɚɫɫɱɢɬɚɧɧɨɝɨ ɩɨ 
ɮɨɪɦɭɥɟ 5.20: 

ʜʐሺʜሻܫ  = ʙʝʓʜ ∙ 𝑖݂ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʜܫ = Ͳ,ͷ ∙ Ͳ,ͳ ∙ ʹ͹Ͷͻ = ͳ͵͹,ͷ ʏ.           (5.20) 
 

ɝɞɟ ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ;  𝑖݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ. 
ɍɫɬɚɜɤɚ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ ɮɨɪɦɭɥɚ 

5.21: 
ʠʟ.଴ܫ  ൒ 𝐾ʜ ∙ ʜʐሺʜሻܫ = ʹ ∙ Ͳ,Ͳͷ ∙ ʜܫ = Ͳ,ͳ ∙  ʜ.                                                      (5.21)ܫ

ɝɞɟ 𝐾ʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ: 
 
ʠʟ.ʝܫ  = Ͳ,ͳͷ ∙ ˕˕ʜ/𝐾ܫ = Ͳ,ͳͷ ∙ ʹ͹Ͷͻ = Ͷͳʹ ʏ. 
 
ɋɪɚɜɧɢɦ ɩɨɥɭɱɟɧɧɭɸ ɭɫɬɚɜɤɭ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ ɫ 

ɬɨɤɨɦ ɬɪёɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɜ ɬɨɱɤɟ 𝐾ଶ, ɩɨ ɜɵɪɚɠɟɧɢɸ 5.22: 
ʠʟ.ʝܫ  ൒  𝐾మሺଷሻ                                                                                                      (5.22)ܫ
 Ͷͳʹ ൑ ͹͸ͻ ʏ.  
 
Ɋɚɛɨɬɚ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɫ ɞɚɧɧɨɣ ɭɫɬɚɜɤɨɣ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶ 

ɧɟɫɟɥɟɤɬɢɜɧɨɟ ɨɬɤɥɸɱɟɧɢɟ. ȼɵɛɢɪɚɟɦ ɭɫɬɚɜɤɭ ɧɚɱɚɥɶɧɨɝɨ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 
ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɩɨ ɭɫɥɨɜɢɸ ʹ ɫ ɤɨɷɮɮɢɰɢɟɧɬɨɦ ɡɚɩɚɫɚ, 
ɨɛɭɫɥɨɜɥɟɧɧɵɦ ɩɨɥɧɨɣ ɩɨɝɪɟɲɧɨɫɬɶɸ ɌɌ  − ͳͲ%:  

Ɉɩɪɟɞɟɥɢɦ ɭɫɬɚɜɤɭ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɩɨ 
ɮɨɪɦɭɥɟ 5.23:  

ʠʟ∗ܫ  = .ˈ.𝐾మሺଷሻ ˑܫ = ͳ,ͳ ூ𝐾మሺయሻூʜʝʛ.                                                                                   (5.23) 
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ʠʟ∗ܫ  = .ˈ.𝐾మሺଷሻ ˑܫ = ͳ,ͳ ∙ ͹͸ͻʹ͹Ͷͻ = Ͳ,͵ͳ, ˑ. ˈ. 
 

2) Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ 𝐾ʡ ɨɩɪɟɞɟɥɹɟɬ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɡɚɳɢɬɵ ɤ 
ɩɨɜɪɟɠɞɟɧɢɹɦ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ ɧɚɝɪɭɡɤɢ. ȼɟɥɢɱɢɧɚ 𝐾ʡ ɜɵɛɢɪɚɟɬɫɹ ɫ ɭɱɟɬɨɦ 
ɨɬɫɬɪɨɣɤɢ ɡɚɳɢɬɵ ɨɬ ɬɨɤɨɜ ɧɟɛɚɥɚɧɫɚ, ɜɵɡɜɚɧɧɵɯ ɩɨɝɪɟɲɧɨɫɬɹɦɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ ɩɪɢ ɫɤɜɨɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ. 

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 
ɡɚɦɵɤɚɧɢɢ ɪɚɜɟɧ:   

ʜʐሺʙʖሻܫ  = ʙʏʞ ∙ 𝑖݂ ∙ ʙʝʓʜ ∙  ʛʏʙʠ.                                                                          (5.24)ܫ
 

ɝɞɟʙʏʞ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɚɩɟɪɢɨɞɢɱɟɫɤɨɣ ɫɨɫɬɚɜɥɹɸɳɟɣ;  𝑖݂ = Ͳ,ͳ – ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɩɨɝɪɟɲɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ; ʙʝʓʜ = Ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɨɞɧɨɬɢɩɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɤɚ (0,5–ɞɥɹ 
ɨɞɧɨɬɢɩɧɵɯ ɌɌ, 1,0 ɞɥɹ ɪɚɡɧɵɯ ɌɌ); ܫʛʏʙʠ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɱɟɪɟɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ ɜ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɚɯ 
ɩɪɢ ɜɧɟɲɧɟɦ ɬɪɟɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ ɡɚɦɵɤɚɧɢɢ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ; 

ʛʏʙʠܫ  = ܧ ′̂′𝑥ௗ′′ ∙ ʜܫ =  ͳ,ͳͷ ∙ ʹ͹ͶͻͲ,ʹ͵ = ͳ͵͹Ͷͷ ʏ. 
 

ɝɞɟ ܧ𝑞′′ – ɫɜɟɪɯɩɟɪɟɯɨɞɧɚɹ ɗȾɋ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɨɩɟɪɟɱɧɨɣ ɨɫɢ ɩɪɢ ɧɨɦɢɧɚɥɶɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɨ.ɟ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.25: 
′′𝑞ܧ  = √ሺܿݏ݋φˆሻଶ + ሺݏ𝑖݊φˆ + 𝑥ௗ′′ሻଶ=√ሺͲ,ͺሻଶ + ሺͲ,͸ + Ͳ,ʹ͵ሻଶ=1,15.     (5.25) 
 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɨɤ ɧɟɛɚɥɚɧɫɚ ɪɚɜɟɧ ɩɨ (5.24): 
ʜʐሺʙʖሻܫ   = ʹ ∙ Ͳ,ͳ ∙ Ͳ,ͷ ∙ ͳ,ͳͷͲ,ʹ͵ ∙ ʹ͹Ͷͻ = ͳ͵͹ͷ ʏ. 
 
Ʉɨɷɮɮɢɰɢɟɧɬ ɬɨɪɦɨɠɟɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 5.26: 
 𝐾ʡ >  ூʜʐሺʙʖሻ∙𝐾ʜூʡ ;                                                                                                         (5.26) 

ʡܫ  = ܫ̝√ ˍ˅.௠௔௫ ∙ ሺ̝ܫ ˍ˅.௠௔௫ − ʜʐሺ௠௔௫ሻሻܫ ∙           (5.27)                                                   ;ߙݏ݋ܿ
 

ɝɞɟ ߙ = ͳͲ° ÷ ʹͲ° – ɭɝɨɥ ɦɟɠɞɭ ɜɟɤɬɨɪɚɦɢ ɬɨɤɨɜ ɩɥɟɱ ɡɚɳɢɬɵ 
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ʡܫ = √ͳʹͻͳ͵ ∙ ሺͳʹͻͳ͵ − ͳ͵͹ͷሻ ∙ ͳͲݏ݋ܿ = ͳʹͳͳͶ ʏ; 
 𝐾ʡ > ͳ͵͹ͷ ∙ ʹͳʹͳͳͶ ; 
 𝐾ʡ > Ͳ,ʹ.  
 

ɝɞɟ 𝐾ʜ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ;  
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ𝐾ʡ = Ͳ,ͷ. 
3) ɍɫɬɚɜɤɚ ɧɚɱɚɥɶɧɨɝɨ ɬɨɪɦɨɠɟɧɢɹ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.28 

(ɭɜɟɥɢɱɢɜɚɟɬ ɡɨɧɭ ɪɚɛɨɬɵ ɡɚɳɢɬɵ ɛɟɡ ɬɨɪɦɨɠɟɧɢɹ): 
ʜʡܫ  = ூ∗ʠʟʙʡ = ଴,ଷଵ଴,ହ = Ͳ,͸ʹ.                                                                                        (5.28) 

 
4) Ɍɨɪɦɨɡɧɨɣ ɬɨɤ ȼ ɨɩɪɟɞɟɥɹɟɬ ɬɨɱɤɭ ɢɡɥɨɦɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 

ɫɪɚɛɚɬɵɜɚɧɢɹ. ɉɪɢ ɜɵɛɨɪɟ ȼ ɞɨɥɠɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɭɫɥɨɜɢɟ 5.29: 
ܤ  ൒ ூ∗ʠʟʙʡ = ଴,ଷଵ଴,ହ = Ͳ,͸ʹ.                                                                                          (5.29) 

 
ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɡɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ȼ = 1,5 (ɩɪɢ ɷɬɨɦ ɭɫɥɨɜɢɟ 

ɜɵɩɨɥɧɹɟɬɫɹ). 
Ⱦɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɣ ɪɚɛɨɬɵ ɩɪɢ ɛɨɥɶɲɢɯ ɬɨɤɚɯ ɤɨɪɨɬɤɨɝɨ 

ɡɚɦɵɤɚɧɢɹ ɜ ɡɨɧɟ ɞɟɣɫɬɜɢɹ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɬɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɫ ɬɨɤɨɦ 
ɫɪɚɛɚɬɵɜɚɧɢɹ: 

 ˑܫ ˕˔ = ሺʹ − ͳʹሻ ∙ ːܫ ˑˏ = ͸ ∙ ʹ͹Ͷͻ = ͳ͸ͶͻͶ ʏ.                                                      
 
ɇɚ ɪɢɫɭɧɤɟ 5.3.3 ɩɪɢɜɟɞɟɧɚ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ 

ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ. 
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Ɋɢɫɭɧɨɤ 5.3.3 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɨɣ 

ɡɚɳɢɬɵ ɝɟɧɟɪɚɬɨɪɚ 
 

Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ 
ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ–ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ ɢ ɧɚ ɩɭɫɤ ɩɨɠɚɪɨɬɭɲɟɧɢɹ 
ɝɟɧɟɪɚɬɨɪɚ. 

 
5.3.3 Ɂɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ (UN 

(UO)) 
 

Ɂɚɳɢɬɚ ɨɛɟɫɩɟɱɢɜɚɟɬ 100% ɨɯɜɚɬ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ, 
ɪɚɛɨɬɚɸɳɟɝɨ ɜ ɪɟɠɢɦɟ ɢɡɨɥɢɪɨɜɚɧɧɨɝɨ ɛɥɨɤɚ ɢ ɧɟ ɢɦɟɸɳɟɝɨ ɝɚɥɶɜɚɧɢɱɟɫɤɨɣ 
ɫɜɹɡɢ ɫ ɫɢɫɬɟɦɨɣ ɫɨɛɫɬɜɟɧɧɵɯ ɧɭɠɞ. 

Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɨɦɨɳɶɸ ɞɜɭɯ ɨɪɝɚɧɨɜ ɧɚɩɪɹɠɟɧɢɹ: 
1) ɉɟɪɜɵɣ ɨɪɝɚɧ (U0) ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɫɧɨɜɧɭɸ ɫɨɫɬɚɜɥɹɸɳɭɸ ɧɚɩɪɹɠɟɧɢɹ 

ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ U0 ɢ ɡɚɳɢɳɚɟɬ 85–95% ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ 
ɫɬɨɪɨɧɵ ɮɚɡɧɵɯ ɜɵɜɨɞɨɜ; U0 ɜɤɥɸɱɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 3U0 Ɍɇ ɥɢɧɟɣɧɵɯ ɜɵɜɨɞɨɜ ɝɟɧɟɪɚɬɨɪɚ, ɢɡɦɟɪɹɟɦɨɟ 
ɨɛɦɨɬɤɨɣ «ɪɚɡɨɦɤɧɭɬɵɣ ɬɪɟɭɝɨɥɶɧɢɤ». 

ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɫɧɨɜɧɨɣ ɝɚɪɦɨɧɢɤɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ 
ɭɫɥɨɜɢɹ ɨɬɫɬɪɨɣɤɢ ɨɬ ɞɟɣɫɬɜɭɸɳɟɝɨ ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɫɧɨɜɧɨɣ ɱɚɫɬɨɬɵ ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ 
ɢɧɞɭɤɰɢɟɣ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɛɥɨɤɚ ሺܷʝ Эʚ.ʠʡ.ሻɩɪɢ ɄɁ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ȼɇ. 

Ɋɚɫɱɟɬ ܷʝ Эʚ.ʠʡ. ɜɵɩɨɥɧɟɧ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɦɟɬɨɞɢɤɨɣ, ɪɟɤɨɦɟɧɞɨɜɚɧɧɨɣ 
Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ. 
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ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ 
ɧɚ ɪɢɫɭɧɤɟ 5.3.4. 

 
Ɋɢɫɭɧɨɤ 5.3.4– ɋɯɟɦɚ ɡɚɦɟɳɟɧɢɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɨɛɭɫɥɨɜɥɟɧɧɨɝɨ 

ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɣ ɢɧɞɭɤɰɢɟɣ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 ʠʒ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʡ – ɟɦɤɨɫɬɶ ɨɞɧɨɣ ɮɚɡɵ ɨɛɦɨɬɤɢ ɇɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɧɚ ɡɟɦɥɸ; ʠʧ – ɟɦɤɨɫɬɶ ɲɢɧɨɩɪɨɜɨɞɚ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɡɟɦɥɟ; ʠ – ɟɦɤɨɫɬɶ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ 

ɋɭɦɦɚɪɧɚɹ ɟɦɤɨɫɬɶ ɮɚɡɵ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ: 
ȿɦɤɨɫɬɢ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɜɵɤɥɸɱɚɬɟɥɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 5.30: 
Σܥ  = ʡܥ + ʠʒ + ʠʧ + ʠʑʒ = Ͳ,Ͳͳʹ + Ͳ,͹ + Ͳ,ͲͲͺ + Ͳ,ʹͷ =Ͳ,ͻͺʹ ˏˍʣ˗˃ˊ˖,                                                                                                                  (5.30) 

 ܷʝ Эʚ.ʠʡ = ʙ ∙ ܷ଴ ∙ ʠʡሺ𝜇బሻʠʡሺ𝜇బሻ+ʠΣ,                                                                                 (5.31) 

, 
 
ɝɞɟʙ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɹ ܷ଴ ɩɨ ɨɛɦɨɬɤɟ 
ȼɇ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ Ɋɭɤɨɜɨɞɹɳɢɦɢ ɍɤɚɡɚɧɢɹɦɢ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ ɝɥɭɯɨɡɚɡɟɦɥɟɧɧɨɣ ɧɟɣɬɪɚɥɶɸ, ʙ = Ͳ,ͷ; ʠʡሺ𝜇଴ሻ – ɟɦɤɨɫɬɶ ɦɟɠɞɭ ɨɛɦɨɬɤɚɦɢ ɜɵɫɲɟɝɨ ɢ ɧɢɡɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɨɞɧɨɣ 
ɮɚɡɵ ɬɪɚɫɧɮɨɪɦɚɬɨɪɚ, ʠʡሺ𝜇଴ሻ; ܷ଴ – ɧɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɧɚ ɡɟɦɥɸ ɧɚ 
ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ ɧɚɩɪɹɠɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨɩɪɟɞɟɥɹɟɦɨɟ ɩɨ ɮɨɪɦɭɥɟ 5.32: 

 ܷ଴ = ଵଷ ∙ ܷʜʝʛ ʑʜ √͵ = ଵଷ⁄ ∙ ଶଷ଴√ଷ = ͶͶ,ʹ͸ ˍʑ.                                               (5.32) 

 
ɋɭɦɦɚɪɧɵɣ ɟɦɤɨɫɬɧɨɣ ɬɨɤ ɫɟɬɢ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 5.33: 
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஼ܫ  = ͳ,͹͵ ∙ ܷʚ ∙ 𝜔 ∙ ʠΣ = ͳ,͹͵ ∙ ͳͲ,ͷ ∙ ͳͲଷ ∙ ͵ͳͶ ∙ Ͳ,ͻͺʹ ∙ ͳͲ−଺ = ͷ,͸ ʏ.  (5.33) 
 
ɇɚɩɪɹɠɟɧɢɟ ɧɭɥɟɜɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɩɪɢ 

ɨɞɧɨɮɚɡɧɨɦ ɡɚɦɵɤɚɧɢɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ, ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.34: 
 ܷʝ Эʚ.ʠʡ. = Ͳ,ͷ ∙ ͶͶʹ͸Ͳ ∙ ଴,଴ଵଶ଴,଴ଵଶ+଴,ଽ଼ଶ = ʹ͸͹,ʹ ʑ.                                              (5.34) 

 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɨɩɪɟɞɟɥɢɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ 5.35: 
 ܷʠʟ ൒ ʙʜʙʑ ∙ ଵ௡ʡʜ ∙ ܷ଴ Эʚ.ʠʡ,                                                                                          (5.35) 

 ܷʠʟ ൒ ͳ,ͷͲ,ͻͷ ∙ ͳ ∙ ʹ͸͹,ʹͳͲ,ͷ√͵ ∙ Ͳ,ͳ͵ = ʹ,͵ʹ ʑ, 
 ܷʠʟ ൒ ʹ,͵ʹ, 
 

ɝɞɟʙʜ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݊ʡʜ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ Ɍɇ; ʙʑ = Ͳ,ͻͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. ܷ଴ ɢɦɟɟɬ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɧɚɩɪɹɠɟɧɢɸ ɧɭɥɟɜɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɪɟɝɭɥɢɪɭɟɦɭɸ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 5 ɞɨ 20 ȼ. 

ɉɪɢɧɢɦɚɟɦ ɫɥɟɞɭɸɳɢɟ ɭɫɬɚɜɤɢ: ܷ଴ଵீɫ ɭɫɬɚɜɤɨɣ 5 ȼ ɞɟɣɫɬɜɭɟɬ ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ; ܷ଴ீ ɫ ɭɫɬɚɜɤɨɣ ɪɚɜɧɨɣ 10 ȼ ɢ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, 
ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ–ɪɟɦɨɧɬɧɵɯ ɡɚɬɜɨɪɨɜ. 

2) ȼɬɨɪɨɣ ɨɪɝɚɧ ܷ଴ଷɪɟɚɝɢɪɭɟɬ ɧɚ ɫɨɨɬɧɨɲɟɧɢɟ ɧɚɩɪɹɠɟɧɢɟ ɬɪɟɬɶɟɣ 
ɝɚɪɦɨɧɢɤɢ ɢ ɜ ɧɟɣɬɪɚɥɢ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ ɢ ɡɚɳɢɳɚɟɬ ɩɨɪɹɞɤɚ 30% ɜɢɬɤɨɜ 
ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 

Ⱦɥɹ ɨɪɝɚɧɚ ܷ଴ଷ ɭɫɬɚɜɤɚ ɩɨ ɤɨɷɮɮɢɰɢɟɧɬɭ ɬɨɪɦɨɠɟɧɢɹ ɪɟɝɭɥɢɪɭɟɬɫɹ ɨɬ 1 
ɞɨ 3. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɞɨ ɦɟɫɬɚ ɡɚɦɵɤɚɧɢɹ ɜ ɨɛɦɨɬɤɟ ɫɬɚɬɨɪɚ 
ɡɚɜɢɫɢɬ ɨɬ 𝐾ʡ: 

 ʤ = ଵʙʡ+ଶ.                                                                                                                   (5.36) 

 
ɉɪɢ 𝐾ʡ = ͳ,͵ ɨɪɝɚɧ ܷ଴ଷ ɪɚɛɨɬɚɟɬ ɫɟɥɟɤɬɢɜɧɨ ɢ ɡɚɳɢɳɚɟɬ 30,3 % ɨɛɦɨɬɤɢ 

ɫɬɚɬɨɪɚ ɫɨ ɫɬɨɪɨɧɵ ɧɟɣɬɪɚɥɢ. 
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ ɢ ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ ɫɛɪɨɫɨɦ ɚɜɚɪɢɣɧɨ–ɪɟɦɨɧɬɧɵɯ 
ɡɚɬɜɨɪɨɜ. 
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5.3.4 Ɂɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ (U1>), (U2>) 
 
1) ɍɫɬɚɜɤɚ ɡɚɳɢɬɵ U2> ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ 5.37: 
 ܷ஼ʟଶ = ଵ,ସ∙௎ʜ௡ʡʜ = ଵ,ସ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳͶͲ ʑ.                                                                      (5.37) 

 
2) ȼ ɞɨɩɨɥɧɟɧɢɟ ɤ ɜɵɲɟɭɤɚɡɚɧɧɨɣ ɡɚɳɢɬɟ ɧɚ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɭɫɦɨɬɪɟɧ 

ɜɬɨɪɨɣ ɨɪɝɚɧ U1> ɫ ɭɫɬɚɜɤɨɣͳ,ʹ ∙ ܷʜ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɪɚɛɨɬɵ ɜ ɪɟɠɢɦɟ 
ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɢɥɢ ɩɪɢ ɫɛɪɨɫɟ ɧɚɝɪɭɡɤɢ. 

U1> ɜɜɨɞɢɬɫɹ ɜ ɪɚɛɨɬɭ ɜ ɪɟɠɢɦɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ ɝɟɧɟɪɚɬɨɪɚ. 
ɍɫɬɚɜɤɚ U1> ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.38: 
 ܷ஼ʟଵ = ଵ,ଶ∙௎ʜ௡ʡʜ = ଵ,ଶ∙ଵ଴ହ଴଴ଵ଴ହ଴଴/ଵ଴଴ = ͳʹͲ ʑ.                                                                   (5.38) 

 
ɍɫɬɚɜɤɚ ɨɪɝɚɧɚ ɬɨɤɚ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɨɬɫɭɬɫɬɜɢɟ ɬɨɤɚ ɜ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ 

ɢ ɧɚ ɫɬɨɪɨɧɟ 220 ɤȼ ɩɪɢɧɢɦɚɟɬɫɹ ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ Ͳ,Ͳͻ ∙  .ʜܫ
Ɂɚɳɢɬɚ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɞɟɣɫɬɜɭɟɬ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 

ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 
5.3.5 Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ 

ɝɟɧɟɪɚɬɨɪɚ ɬɨɤɚɦɢ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɦɟɠɞɭɮɚɡɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɢ ɞɪɭɝɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɪɟɠɢɦɚɯ 
ɷɧɟɪɝɨɫɢɫɬɟɦɵ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɹɯ ɜ ɫɚɦɨɦ 
ɝɟɧɟɪɚɬɨɪɟ. 

Ɂɚɳɢɬɚ ɪɟɚɝɢɪɭɟɬ ɧɚ ɨɬɧɨɫɢɬɟɥɶɧɵɣ ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ܫ∗ଶ, 
ɮɨɪɦɭɥɚ 5.39: 

ଶ∗ܫ  = ூమூʜ.                                                                                                                       (5.39) 

 
ɝɞɟ ܫଶ– ɬɨɤ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ ɝɟɧɟɪɚɬɨɪɚ,  ܫʜ– ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɝɟɧɟɪɚɬɨɪɚ ɜ ɩɟɪɜɢɱɧɨɣ ɰɟɩɢ. 

Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɧɟɫɢɦɦɟɬɪɢɱɧɨɝɨ ɪɟɠɢɦɚ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ 
ɡɧɚɱɟɧɢɢ ɬɨɤɚ ܫଶ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɪɚɠɟɧɢɟɦ 5.40: 

ʓʝʞݐ  = ஺ூ∗మమ .                                                                                                                 (5.40) 

 
ɝɞɟ ܣ = ͵Ͳ – ɩɚɪɚɦɟɬɪ, ɡɚɞɚɧɧɵɣ ɡɚɜɨɞɨɦ–ɢɡɝɨɬɨɜɢɬɟɥɟɦ. 
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Ɂɚɳɢɬɚ ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 
1)  ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ ሺܫଶʠʗʒʜሻ ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶ 

ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
(ɞɟɣɫɬɜɭɟɬ ɧɚ ɫɢɝɧɚɥ). 

ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ:ܫ∗ଶʠʗʒʜ = Ͳ,Ͳ͹; ܫଶʠʗʒʜ = Ͳ,Ͳ͹ ∙  .ʜܫ
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ ሺܫଶʞʢʠʙሻ ɫɪɚɛɚɬɵɜɚɟɬ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ 

ɭɜɟɥɢɱɟɧɢɢ ɡɧɚɱɟɧɢɹ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬ ɩɭɫɤ 
ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɜɵɛɢɪɚɟɬɫɹ ɩɨ 
ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɧɚɞɟɠɧɨɝɨ ɩɭɫɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɩɪɢ ݐʛʏʙʠ =͹ͲͲ ˔  . Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ⱥ ɢ ɜɪɟɦɟɧɢ ࢚ʛʏʙʠ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 
ɫɜɟɞɟɧɨ ɜ ɬɚɛɥɢɰɭ 5.3.3 

 
Ɍɚɛɥɢɰɚ 5.3.3 – Ɂɚɜɢɫɢɦɨɫɬɶ ɩɚɪɚɦɟɬɪɚ Ⱥ ɢ ɜɪɟɦɟɧɢ ࢚ʛʏʙʠ ɨɬ ɧɨɦɢɧɚɥɶɧɨɝɨ 
ɧɚɩɪɹɠɟɧɢɹ 

 6,3ɤȼ 10,5ɤȼ 13,8ɤȼ 15,75ɤȼ 
Ⱥ 40 30 20 16 

Tɦɚɤɫ, ɫɟɤ 800 700 600 500 
 
ɉɪɢ ɷɬɨɦ: 
ଶ∗ܫ  = √ʏ௧ = √ ଷ଴଻଴଴ = Ͳ,ʹͳ.                                                                                     (5.41) 

 
ɍɫɬɚɜɤɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.42: 
ଶʞʢʠʙ∗ܫ  = ூ∗మʙʜ = ଴,ଶଵଵ,ଶ = Ͳ,ͳ͹ͷ,                                                                                 (5.42) 

 
ɝɞɟʙʜ = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ. 

ଶʞʢʠʙܫ  = Ͳ,ͳ͹ͷ ∙ ˕˕ʜ/𝐾ܫ = Ͳ,ͳ͹ͷ ∙ ʹ͹Ͷͻ/͸ͲͲ = Ͳ,ͺ ʏ.                                 (5.43) 
 
ɉɪɢ ɷɬɨɦ ɞɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ 

ɬɟɩɥɨɜɨɦɭ ɞɟɣɫɬɜɢɸ ɬɨɤɚ, ɪɚɜɧɨɝɨ ܫ∗ଶʞʢʠʙ: 
ʓʝʞݐ  = ͵ͲͲ,ͳ͹ͷଶ ≈ ͻͺͲ ˔ 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɩɪɢ ɭɞɚɥɟɧɧɵɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɪɟɠɢɦɚɯ, ɫɨɩɪɨɜɨɠɞɚɸɳɢɯɫɹ ɬɨɤɚɦɢ ɩɟɪɟɝɪɭɡɤɢ ܫଶ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ, ɨɩɪɟɞɟɥɹɟɦɨɣ ɭɪɚɜɧɟɧɢɟɦ 5.44: 

ʠʟݐ  = ଷ଴ሺ୍∗మሻమ ;                                                                                                                 (5.44) 
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ʏʗʝ = ͵Ͳ = ଶଶ∗ܫ ∙  .ʠʟݐ
 
Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɜ ɝɟɧɟɪɚɬɨɪɟ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3.4. 
 
Ɍɚɛɥɢɰɚ 5.3.4 – Ⱦɨɩɭɫɬɢɦɚɹ ɞɥɢɬɟɥɶɧɨɫɬɶ ɩɪɨɬɟɤɚɧɢɹ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɜ ɝɟɧɟɪɚɬɨɪɟ 
 

Ʉɪɚɬɧɨɫɬɶ ɩɟɪɟɝɪɭɡɤɢ ɩɨ 
ɬɨɤɭ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨ-

ɜɚɬɟɥɶɧɨɫɬɢ I 2/Iɧ 
1,0 0,6 0,5 0,4 0,3 0,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ (ɫ) 30 83 120 188 333 750 
 
ɏɚɪɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3.5. 

 

 
Ɋɢɫɭɧɨɤ 5.3.5 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ 
ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2) 

 
ɂɫɯɨɞɹ ɢɡ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɜɪɟɦɹ 

ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɢɧɢɦɚɟɦ: t ɦɢɧ. = 0,5 ɫ (ɩɨ ɪɟɤɨɦɟɧɞɚɰɢɢ ɗɄɊȺ), t ɦɚɤɫ. = 750 
ɫ. 

ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɢɦɢɬɢɪɭɟɬ ɩɪɨɰɟɫɫ ɨɯɥɚɠɞɟɧɢɹ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ 
ɩɨɫɥɟ ɭɫɬɪɚɧɟɧɢɹ ɩɟɪɟɝɪɭɡɤɢ ɩɨ ɷɤɫɩɨɧɟɧɰɢɚɥɶɧɨɦɭ ɡɚɤɨɧɭ. ɉɪɢ ɷɬɨɦ 
ɩɪɨɦɟɠɭɬɨɤ ɜɪɟɦɟɧɢ, ɡɚ ɤɨɬɨɪɵɣ ɩɟɪɟɝɪɟɜ ɝɟɧɟɪɚɬɨɪɚ ɫɧɢɠɚɟɬɫɹ ɨɬ ɦɚɤɫɢɦɚɥɶɧɨ 
ɞɨɩɭɫɬɢɦɨɣ ɜɟɥɢɱɢɧɵ ɞɨ 0,135 ɨɬ ɷɬɨɣ ɜɟɥɢɱɢɧɵ, ɭɫɥɨɜɧɨ ɧɚɡɵɜɚɟɬɫɹ ɜɪɟɦɟɧɟɦ 
«ɩɨɥɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ» (Iɨɯɥ) ɢ ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ ɨɬ 10 ɞɨ 999 ɫ. ɗɬɨɬ 
ɩɚɪɚɦɟɬɪ ɜɵɫɬɚɜɥɹɟɬɫɹ ɫɨɝɥɚɫɧɨ ɭɤɚɡɚɧɢɹɦ ɡɚɜɨɞɚ–ɢɡɝɨɬɨɜɢɬɟɥɹ (tɨɯɥ= 66 ɫ). 

4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ  ሺܫଶʝʡʠሻ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ܫଶɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɢ ɹɜɥɹɟɬɫɹ 
ɡɚɳɢɬɨɣ ɨɬ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ. 
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Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɫɥɟɞɭɸɳɢɯ ɭɫɥɨɜɢɣ: 
1. ɂɡ ɭɫɥɨɜɢɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɩɟɪɟɝɪɟɜɚ ɪɨɬɨɪɚ ɩɪɢ ɩɪɨɬɟɤɚɧɢɢ ɬɨɤɚ 

ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ; 
2. ɂɡ ɭɫɥɨɜɢɹ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɩɪɢ ɞɜɭɯɮɚɡɧɨɦ ɤɨɪɨɬɤɨɦ 

ɡɚɦɵɤɚɧɢɢ ɧɚ ɨɬɯɨɞɹɳɢɯ BɅ. 
3. ɂɡ ɭɫɥɨɜɢɹ ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɢ ɜɪɟɦɟɧɢ ɞɟɣɫɬɜɢɹ ɫ 

ɡɚɳɢɬɚɦɢ BJI. 
ɉɨ ɩɟɪɜɨɦɭ ɭɫɥɨɜɢɸ: ɜɵɛɨɪ ɬɨɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɤɪɢɜɨɣ 

ɩɪɟɞɟɥɶɧɨɣ ɞɥɢɬɟɥɶɧɨɫɬɢ ɩɪɨɬɟɤɚɧɢɹ ɱɟɪɟɡ ɝɟɧɟɪɚɬɨɪ ɬɨɤɨɜ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

ɉɨ ɜɬɨɪɨɦɭ ɭɫɥɨɜɢɸ: 
ɩɨ ɭɫɥɨɜɢɸ ɨɛɟɫɩɟɱɟɧɢɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɹɦ ɜ ɤɨɧɰɟ ɥɢɧɢɣ 

220 ɤȼ ɩɪɢ ɨɬɤɥɸɱɟɧɢɢ ɜɵɤɥɸɱɚɬɟɥɟɣ ɧɚ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɤɨɧɰɟ ȼɅ ɢ ɪɚɛɨɬɟ 
ɜɫɟɯ ɝɟɧɟɪɚɬɨɪɨɜ. 

.ଶʠ.ʖ∗ܫ  ൑ ூమʛʗʜሺమሻʙʦ .                                                                                               (5.44) 

 
Ɉɩɪɟɞɟɥɢɦ ɬɨɤ ɬɪɟɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɬɨɪɨɧɟ ɜɵɫɲɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɮɨɪɦɭɥɟ 5.45: 
ʙʖሺଷሻܫ  = ௎ʑʜ√ଷ∙∑ 𝑋𝐾భ = ଶଷ଴∙ଵ଴య√ଷ∙ଷସହ,ଷ଺ = ͵ͺͶ,ͷ ʏ,                                                         (5.45) 

 
ɝɞɟ  ∑ ܺ𝐾ଵ = ܺீ + ܺʡ = ʹͶͶ,͸ + ͳͲͲ,͹͸ = ͵Ͷͷ,͵͸ ʝˏ; 

 ܺீ = ܺௗ ′′ ∙ ௎ː𝐺మௌː = Ͳ,ʹ͵ ∙ ଶଷ଴మଵ଴,ହ = Ͳ,ͷͳ ʝˏ −  ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ; 
          ܺ ீ = ܺீ ∙ ݊ଵଶ = Ͳ,ͷͳ ∙ ʹͳ,ͻଶ = ʹͶͶ,͸ ʝˏ̇  – ɫɜɟɪɯɩɟɪɟɯɨɞɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ 
ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɜɵɫɨɤɨɣ ɫɬɨɪɨɧɟ ɧɚɩɪɹɠɟɧɢɹ. 
 ݊˕ = ௎ʑʜ௎ʜʜ = ଶଷ଴ଵ଴,ହ = ʹͳ,ͻ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɫɢɥɨɜɨɝɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
 ܺʡ = ௎ˍ%ଵ଴଴ ∙ ௎ʑʜమௌːˑˏ = ଵଶଵ଴଴ ∙ ଶଷ଴మ଺ଷ = ͳͲͲ,͹͸ − ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

 
Ⱦɚɥɟɟ ɧɚɣɞɟɦ ɬɨɤ ɞɜɭɯɮɚɡɧɨɝɨ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɧɚ ɫɬɨɪɨɧɟ 

ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ܫଶʛʗʜሺଶሻ   ɩɨ ɮɨɪɦɭɥɟ 5.46: 
 

ଶʛʗʜሺଶሻܫ  = ூʙʖሺయሻ∙√ଷ√ଷ∙ଶ ∙ ݊˕ = ଷ଼ସ,ହ∙√ଷ√ଷ∙ଶ ∙ ʹͳ,ͻ = Ͷʹͳͳ ʏ.                                         (5.46) 

 
Ɍɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɧɚ ɫɬɨɪɨɧɟ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ:  
 
ଶ.ʠ.ʖܫ  = ସଶଵଵଵ,ଶ = ͵ͷͲͻ Ⱥ. 
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ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɩɨɥɭɱɢɦ: 
∗ଶ.ʠ.ʖܫ             = ܫଶ.ʠ.ʖːܫ ˆሺଵሻ = ͵ͷͲͻʹ͹Ͷͻ = ͳ,ʹͺ ˑ. ˈ. 
 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ  ܫଶ.ʠ.ʖ∗ = ͳ,ʹͺ ˑ. ˈ. 
ɉɨ ɬɪɟɬɶɟɦɭ ɭɫɥɨɜɢɸ: ɬɨɤ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɫɨɝɥɚɫɨɜɚɧɢɹ ɩɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫ ɪɟɡɟɪɜɧɵɦɢ ɡɚɳɢɬɚɦɢ ɥɢɧɢɢ. ȼ ɫɜɹɡɢ ɫ 
ɨɬɫɭɬɫɬɜɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɞɚɧɧɵɯ ɩɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɜɬɨɪɨɦɭ 
ɭɫɥɨɜɢɸ. 

Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɒɋȼ 220 ɤȼ, 
ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,5 ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ 
ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ 
ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
5.3.6 Ɂɚɳɢɬɚ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺࡵ૚ሻ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɫɬɚɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɢ ɫɨɞɟɪɠɢɬ 
ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɢɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. 

ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.47: 
ʠʗʒʜܫ             = 𝐾ʜ∙ூː ˆሺమሻ𝐾ʑ = ͳ,Ͳ͹ ∙ Ͷ,ͷͺ = Ͷ,ͻ ʏ,                                                                 (5.47) 

 
ɝɞɟ 𝐾ʜ = ͳ,Ͳͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; 𝐾ʑ = Ͳ,ͻͺ – ɤɨɷɮɮɢɰɢɟɧɬ ɜɨɡɜɪɚɬɚ. 

ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ݐ = Ͳ,ͻ ˔. 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɩɨɥɭɱɢɦ: 
∗ʠʗʒʜܫ         =  ூʠʗʒʜூː ˆሺమሻ = ସ,ଽସ,ହ଼ = ͳ,Ͳ͹ ˑ. ˈ.                                                                         (5.48) 

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.49: 
ଵʞʢʠʙܫ              = ଵ,଴଼∙ூː ˆሺమሻ଴,ଽ଼ = ͳ,ͳ ∙ Ͷ,ͷͺ = ͷ ʏ.                                                                 (5.49) 
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∗ʠʗʒʜܫ  =  ூభʞʢʠʙூː ˆሺమሻ = ହସ,ହ଼ = ͳ,Ͳͻ ˑ. ˈ.                                                                       (5.50) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɫɪɚɛɚɬɵɜɚɟɬ ɫ ɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. 
ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɢɧɬɟɝɪɚɥɶɧɨɣ 

ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɣ ɜ ɬɚɛɥɢɰɟ 5.3.5: 
ɋɨɝɥɚɫɧɨ ɪɟɤɨɦɟɧɞɚɰɢɢ ɡɚɜɨɞɚ–ɢɡɝɨɬɨɜɢɬɟɥɹ ɗɄɊȺ: 
௠௔௫ݐ  = ͵͸ͲͲ ˔; 
௠𝑖௡ݐ  = ͷ ܿ.  
 
Ɍɚɛɥɢɰɚ 5.3.5 – ɍɫɬɚɜɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ 

ɢɧɬɟɝɪɚɥɶɧɨɣ ɩɟɪɟɝɪɭɡɨɱɧɨɣ ɯɚɪɚɤɬɟɪɢɫɬɢɤɟ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ࡵࡵʜ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ (ɫ) 

 
3600 1200 450 340 280 160 80 5 5 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ 

ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3.6. 
 

 
Ɋɢɫɭɧɨɤ 5.3.6 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ ሺܫଵሻ 
 
ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ ɡɚɳɢɬɵ ɱɟɪɟɡ ɨɬɤɥɸɱɚɸɳɢɣ ɨɪɝɚɧ ɞɟɣɫɬɜɭɟɬ ɧɚ 

ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
ɍɫɬɚɜɤɚ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɨɬɤɥɸɱɚɸɳɟɝɨ ɨɪɝɚɧɚ ɩɪɢɧɢɦɚɟɬɫɹ 

ɦɢɧɢɦɚɥɶɧɨɣ ɢ ɪɚɜɧɨɣ 0,01 ɫ. 
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4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 
ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. 

ɍɫɬɚɜɤɭ ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ, ɨɩɪɟɞɟɥɢɦ ɢɡ ɜɵɪɚɠɟɧɢɹ 5.51:  
ଵʝʡʠܫ              = ଵ,ହ ∙ூː ˆሺమሻ଴,ଽ଼ = ͳ,ͷ͵ ∙ Ͷ,ͷͺ = ͹ ʏ,                                                                  (5.51) 

∗ʠʗʒʜܫ              =  ூభʝʡʠூː ˆሺమሻ = ଻ସ,ହ଼ = ͳ,ͷ͵ ˑ. ˈ                                                                          (5.52) 

 

Ɍɨɤɨɜɚɹ ɨɬɫɟɱɤɚ ɜɵɩɨɥɧɟɧɚ ɫ ɩɭɫɤɨɦ ɩɨ ɦɢɧɢɦɚɥɶɧɨɦɭ ɧɚɩɪɹɠɟɧɢɸ ܷʒ <. 
ɇɚɩɪɹɠɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɨɩɪɟɞɟɥɢ ɩɨ ɜɵɪɚɠɟɧɢɸ 5.53: 

             ܷʠʟ = ଴,଺଼∙௎ʜʝʛ𝐾ʑ∙௡ʡ = ଴,଺଼∙ଵ଴ହ଴଴ଵ,଴ଷ∙ଵ଴ହ = ͸͸ ʑ.                                                                 (5.53) 

 
Ɉɬɫɟɱɤɚ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɒɋȼ 220 ɤȼ, 

8,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ 
ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ 
ɩɨɥɟɣ. 

 
5.3.7 Ⱦɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ ሺࢆ૚ <ሻ, ሺࢆ૛ <ሻ 
 
Ɂɚɳɢɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɨɫɧɨɜɟ ɞɢɫɬɚɧɰɢɨɧɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ 

ɢɡɦɟɪɢɬɟɥɶɧɵɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɬɨɤɚ ɜ ɧɟɣɬɪɚɥɢ ɝɟɧɟɪɚɬɨɪɚ ɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɦ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɜɵɜɨɞɚɯ ɝɟɧɟɪɚɬɨɪɚ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɞɚɟɬɫɹ ɜ ɜɢɞɟ ɤɪɭɝɚ, ɪɚɫɩɨɥɨɠɟɧɧɨɝɨ ɜ I ɢ 
II ɤɜɚɞɪɚɧɬɟ ɫɨ ɫɦɟɳɟɧɢɟɦ ɜ III ɢ IV ɤɜɚɞɪɚɧɬ ɤɨɦɩɥɟɤɫɧɨɣ ɩɥɨɫɤɨɫɬɢ 
ɫɨɩɪɨɬɢɜɥɟɧɢɣ. 

1) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɟɪɜɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ 
ɨɛɟɫɩɟɱɟɧɢɹ ɞɟɣɫɬɜɢɹ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ ɧɟ ɛɨɥɟɟ 1ɫ, ɩɨ ɮɨɪɦɭɥɟ 5.54. 
ɍɤɚɡɚɧɧɚɹ ɜɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɭɫɥɨɜɢɸ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɩɟɪɜɵɦɢ 
ɫɬɭɩɟɧɹɦɢ ɡɚɳɢɬ ɥɢɧɢɣ, ɨɬɯɨɞɹɳɢɯ ɨɬ ɲɢɧ Ƚɗɋ. 

ɋɨɝɥɚɫɨɜɚɧɢɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɧɚ ɲɢɧɚɯ 220 ɤȼ Ƚɗɋ 
ɨɞɧɨɝɨ ɛɥɨɤɚ. ܼଵ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ 220 ɤȼ, ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ: 

ɚ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɩɟɪɜɨɣ ɫɬɭɩɟɧɶɸ ɡɚɳɢɬ ȼɅ 220 ɤȼ ɋɚɪɚɧɩɚɭɥɶɫɤɚɹ 
Ƚɗɋ – ɉɨɞɫɬɚɧɰɢɹ ɂɧɬɚ: 

              ܼଵ ൑ Ͳ,ͺ ∙ ܼʡ + ଴,଼𝐾ʡ ∙ ܼଵʚ′ = Ͳ,ͺ ∙ ͳͲͲ,͹͸ + ଴,ଶ଼ ∙ ͹͹,ʹʹ = ͳʹͺ,ͷ͸ ʝˏ,   (5.54) 

 
ɝɞɟ 𝐾ʡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ, ɱɬɨ ɥɢɧɢɢ ɩɚɪɚɥɥɟɥɶɧɵ; ܼʡ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɪɢɜɟɞɟɧɧɨɟ ɤ ɧɚɩɪɹɠɟɧɢɸ ɫɬɨɪɨɧɵ 
220 ɤȼ; ܼଵʚ′ =ܺ଴˖ˇ ∙ ݈ = Ͳ,Ͷʹͻ ∙ ͳͺͲ = ͹͹,ʹʹ ʝˏ – ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɥɢɧɢɢ 220 ɤȼ. 
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        ܼʡ = ଴,ଵଶ∙ଶଷ଴଺ଷ ଶ = ͳͲͲ,͹͸ ʝˏ. 
 
ȼ ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ, ɩɪɢɜɟɞɟɧɧɵɯ ɤ ɧɨɦɢɧɚɥɶɧɵɦ ɩɚɪɚɦɟɬɪɚɦ 

ɝɟɧɟɪɚɬɨɪɚ: 
 

          ܼ ଵ ˑ.ˈ. ൑ Ͳ,ͺ ∙ Ͳ,ͳʹ ∙ ହ଴଺ଷ + ଴,ଶ଼ ∙ ହ଴ଶଷ଴మ ∙ ͹͹,ʹʹ = Ͳ,ͳͲͷ, 
 ܼଵɜ ɩɟɪɜɢɱɧɵɯ Ɉɦɚɯ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.55: 
 

          ܼ஼ ʖூ = ܼଵ ˑ.ˈ. ∙ ܼ˄ = Ͳ,ͳͲͷ ∙ ʹ,ʹͳ = Ͳ,ʹ͵ ʝˏ,                                                  (5.55) 
 

ɝɞɟ ܼ˄ = ௎మ˄ௌʜʒ = ଵ଴,ହమହ଴ = ʹ,ʹͳ. 
 
 ɉɨ ɜɵɪɚɠɟɧɢɸ 5.56, ɭɫɬɚɜɤɚ ɛɭɞɟɬ: 
            ܼଵ஼ଷ = ܼ஼ ʖூ ∙ ௡ʡ௡ʜ = Ͳ,ʹ͵ ∙ ଷ଴଴଴ ହ⁄ଵ଴,ହ ଴,ଵ⁄ = ͳ,͵ͳ ʝˏ.                                                  (5.56) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼଵ = ͳ,͵ͳ ʝˏ. 
ɉɟɪɜɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 0,5 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 

ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 1,0  
ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ, ɨɫɬɚɧɨɜ ɬɭɪɛɢɧɵ ɫɨ 
ɫɛɪɨɫɨɦ ȺɊɁ. 

1) Ɏɭɧɤɰɢɹ ∆ܼ ɨɬɥɢɱɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɨɬ ɤɚɱɚɧɢɣ ɜ ɷɧɟɪɝɨɫɢɫɬɟɦɟ ɩɨ 
ɫɤɨɪɨɫɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨɝɨ ɢɡɦɟɧɟɧɢɹ ɩɨɥɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ. ɍɫɬɚɜɤɚ ɮɭɧɤɰɢɢ ∆ܼ, ɜ ɫɜɹɡɢ ɫ ɨɬɫɭɬɫɬɜɢɟɦ ɢɫɯɨɞɧɵɯ ɞɚɧɧɵɯ, ɩɪɢɧɢɦɚɟɬɫɹ ɢɫɯɨɞɹ ɢɡ ɞɚɧɧɵɯ, 
ɪɚɫɫɱɢɬɚɧɧɵɯ ɪɚɧɟɟ, ∆ܼ = ͵Ͳ − ͷͲ ʝˏ˔ˈˍ. 

2) ɉɪɢɧɢɦɚɟɦ ∆ܼ = ͵Ͳ ʝˏ˔ˈˍ 
3) ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɜɵɛɢɪɚɟɬɫɹ ɢɡ ɭɫɥɨɜɢɹ 

ɨɬɫɬɪɨɣɤɢ ɨɬ ɪɟɠɢɦɚ ɧɚɝɪɭɡɤɢ ɢ ɪɟɠɢɦɚ ɮɨɪɫɢɪɨɜɤɢ ɜɨɡɛɭɠɞɟɧɢɹ. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɧɨɪɦɚɥɶɧɨɦ ɪɟɠɢɦɟ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 5.57: 
 

           ܼ ʜʏʒʟ = ௎ʜʝʛ√ଷ∙ூʜʏʒʟ = ଵ଴,ହ∙ଵ଴య√ଷ∙ଶ଻ସଽ = ʹ,ʹͳ ʝˏ,                                                              (5.57) 

 
ɝɞɟܫʜʏʒʟ – ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɫɬɚɬɨɪɚ, Ⱥ. 
 

Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ 
ɜɨɡɛɭɠɞɟɧɢɹ ɝɟɧɟɪɚɬɨɪɚ ɜɵɩɨɥɧɹɟɬɫɹ ɪɚɫɱɟɬ ɬɨɤɚ ɫɬɚɬɨɪɚ ɩɪɢ ɞɜɨɣɧɨɦ ɬɨɤɟ 
ɜɨɡɛɭɠɞɟɧɢɹ ሺʹ ∙ ʑ.ʜ.ሻ ɢ ɧɚɩɪɹɠɟɧɢɹ ɧɚ ɡɚɠɢɦɚɯ ɫɬɚɬɨɪɚ Ͳ,ͻͷܫ ∙ ܷʜ (ɛɟɡ ɭɱɟɬɚ 
ɧɚɫɵɳɟɧɢɹ). Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.58: 
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ʣܫ          = మ∙𝐼ʑ.ʜʝʛ𝐼ʑ.ʤ.ʤ. −଴,ଽହ௫೏ = మ∙వఴబరవబ −଴,ଽହଵ,଴ଷ = ʹ,ͻ͸,                                                                      (5.58) 

ɝɞɟ ܫʑ.ʤ.ʤ. – ɬɨɤ ɪɨɬɨɪɚ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, Ⱥ; 𝑥ௗ – ɫɢɧɯɪɨɧɧɨɟ ɢɧɞɭɤɬɢɜɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɩɨ ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ. 
ɋ ɭɱɟɬɨɦ ɧɚɫɵɳɟɧɢɹ ɦɚɲɢɧɵ ɜɟɥɢɱɢɧɚ ɬɨɤɚ ɫɬɚɬɨɪɚ ɝɟɧɟɪɚɬɨɪɚ ɜ ɪɟɠɢɦɟ 

ɮɨɪɫɢɪɨɜɤɢ ɫɨɫɬɚɜɢɬ ʹ,ͷ ∙  .ʜʝʛܫ
ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɧɚɝɪɭɡɤɢ ɜ ɷɬɨɦ ɪɟɠɢɦɟ ɨɩɪɟɞɟɥɢ ɩɨ 

ɮɨɪɦɭɥɟ 5.59: 
           ܼʜʏʒʟ.ʣ = ଴,ଽହ∙௎ʜூʣ = ଴,ଽହ∙ଵଶ,ହ = Ͳ,͵ͺ ˑ. ˈ.,                                                                (5.59) 

𝜑 ʜʏʒʟ.ʣݏ݋ܿ            = ௖௢௦ఝʜ଴,ଽହ∙ூʣ = ଴,଼଴,ଽହ∙ଶ,ହ = Ͳ,͵Ͷ,                                                              (5.60) 

 
ɍɝɨɥ ɧɚɝɪɭɡɤɢ ɜ ɪɟɠɢɦɟ ɮɨɪɫɢɪɨɜɤɢ ɪɚɜɟɧ 𝜑ʜʏʒʟ.ʣ = ͹Ͳ,Ͳ°. 
ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɫɪɚɛɚɬɵɜɚɧɢɹ ɡɚɳɢɬɵ ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬɨ ɢɡ ɜɵɪɚɠɟɧɢɹ 

5.61−5.62: 
              ܼ஼ ʖூூ,ˑ.ˈ = ௓ʜʏʒʟ.ʣʙʜ = ଴,ଷ଼ଵ,ଵ = Ͳ,͵ͷ ˑ. ˈ.,                                                                (5.61) 

             ܼ஼ ʖூூ = ܼ஼ ʖூூ,ˑ.ˈ ∙ ܼʐ = Ͳ,͵ͷ ∙ ଵ଴,ହమହ଴ = Ͳ,͹͹ ʝˏ.                                              (5.62) 

 
Ɂɧɚɱɟɧɢɟ ɭɫɬɚɜɤɢ ɫɨɫɬɚɜɢɬ: 
             ܼ஼ ʖூூ = ௓ʠ.ʖ.𝐼𝐼∙௡ʡ௡ʜ = ଴,଻଻∙ଷ଴଴଴/ହଵ଴ହ଴଴/ଵ଴଴ = Ͷ,ͶͲ ʝˏ,                                                        (5.63) 

 
ɉɪɢɧɢɦɚɟɦ ɭɫɬɚɜɤɭ ܼூூ = Ͷ,ͶͲ ʝˏ. 
ȼɟɥɢɱɢɧɚ ɫɦɟɳɟɧɢɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɩɨ ɨɫɢ ɦɚɤɫɢɦɚɥɶɧɨɣ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 20%. ɍɫɬɚɜɤɢ ɩɨ ɫɨɩɪɨɬɢɜɥɟɧɢɸ ɫɦɟɳɟɧɢɹ ܼ஼ʛଵ =Ͳ ˑ. ˈ, ܼ஼ʛଶ = Ͳ,Ͳ͹ ˑ. ˈ. 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɜɬɨɪɨɣ ɫɬɭɩɟɧɢ ɞɨɥɠɧɚ ɛɵɬɶ ɨɬɫɬɪɨɟɧɚ ɨɬ ɧɚɢɛɨɥɶɲɟɣ 

ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɪɟɡɟɪɜɧɵɯ ɡɚɳɢɬ ɥɢɧɢɣ. 
ȼɬɨɪɚɹ ɫɬɭɩɟɧɶ ɞɟɣɫɬɜɭɟɬ ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 8,0 ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɒɋȼ 

220 ɤȼ,  8,5 ɫ – ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɛɥɨɱɧɵɯ ɜɵɤɥɸɱɚɬɟɥɟɣ 220 ɤȼ ɢ ɜɵɤɥɸɱɚɬɟɥɟɣ 
Ɍɋɇ, ɫ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 9,0 ɫ ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɝɟɧɟɪɚɬɨɪɚ ɢ ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ 
ɪɢɫɭɧɤɟ 5.3.7. 
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Ɋɢɫɭɧɨɤ 5.3.7  – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɪɚɛɚɬɵɜɚɧɢɹ ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɡɚɳɢɬɵ 
 

5.3.8 Ɂɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
Ɂɚɳɢɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɧɟɞɨɩɭɫɬɢɦɵɯ ɩɟɪɟɝɪɭɡɨɤ ɨɛɦɨɬɨɤ 

ɪɨɬɨɪɚ. Ɂɚɳɢɬɚ ɜɵɩɨɥɧɟɧɚ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ. Ɂɚɳɢɬɚ 
ɫɨɞɟɪɠɢɬ ɫɥɟɞɭɸɳɢɟ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɨɪɝɚɧɵ: 

1) ɋɢɝɧɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ ɜɪɟɦɟɧɢ 
ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɜ 
ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ. ɍɫɬɚɜɤɚ ɫɢɝɧɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 5.64: 

 

.௉ ʠʗʒʜܫ            = ʙʜ∙ூ˅ ː𝑇𝐸_˓ሺమሻ𝐾ʑ = ͳ,Ͳ͹ ∙ Ͳ,ͻ = Ͳ,ͻ͸ ʏ.                                                       (5.64) 

 
2) ɉɭɫɤɨɜɨɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɛɟɡ ɜɵɞɟɪɠɤɢ ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ 

ɬɨɤɚ ɜɵɲɟ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ ɢ ɨɫɭɳɟɫɬɜɥɹɸɳɢɣ ɩɭɫɤ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ. 
ɍɫɬɚɜɤɚ ɩɭɫɤɨɜɨɝɨ ɨɪɝɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.65: 

.௉ ʞʢʠʙܫ              = ଵ,଴଼∙ூ˅ ː𝑇𝐸_˓ሺమሻ଴,ଽ଼ = ͳ,ͳ ∙ Ͳ,ͻ = Ͳ,ͻͻ ʏ.                                                       (5.65) 

 
3) ɂɧɬɟɝɪɚɥɶɧɵɣ ɨɪɝɚɧ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɡɚɜɢɫɢɦɨɣ ɨɬ ɬɨɤɚ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ, ɡɚɞɚɧɧɨɣ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ, ɢ ɞɟɣɫɬɜɭɸɳɟɣ ɧɚ ɨɬɤɥɸɱɟɧɢɟ 
ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 

 
 



88 
 

Ɍɚɛɥɢɰɚ 5.3.6 – ɉɟɪɟɝɪɭɡɨɱɧɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 

Ʉɪɚɬɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ ࡵࡵʜ 1,1 1,15 1,2 1,25 1,3 1,4 1,5 2,0 2,2 

Ⱦɥɢɬɟɥɶɧɨɫɬɶ 
ɩɟɪɟɝɪɭɡɤɢ 

(ɫ) 
ɞɥɢɬɟɥɶɧɨ 250 180 160 120 90 72 45 20 

 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ 

ɪɨɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 5.3.8. 
 

 
Ɋɢɫɭɧɨɤ 5.3.8 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ  

ɡɚɳɢɬɵ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ 
 
4) Ɉɪɝɚɧ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ, ɫɪɚɛɚɬɵɜɚɸɳɢɣ ɫ ɧɟɡɚɜɢɫɢɦɨɣ ɜɵɞɟɪɠɤɨɣ 

ɜɪɟɦɟɧɢ ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɬɨɤɚ ɜɵɲɟ ɡɧɚɱɟɧɢɹ ɭɫɬɚɜɤɢ ɫɪɚɛɚɬɵɜɚɧɢɹ. ɍɫɬɚɜɤɚ 
ɨɪɝɚɧɚ ɨɬɫɟɱɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 5.66: 

.௉ ʞʢʠʙܫ  = ଶ,ଶ∙ூʜʝʛ.ʟ଴,ଽ଼ = ʹ,ʹͶ ∙ Ͳ,ͻ = ʹ,Ͳʹ ʏ.                                                       (5.66) 

 
ȼɵɞɟɪɠɤɚ ɜɪɟɦɟɧɢ ɬɨɤɨɜɨɣ ɨɬɫɟɱɤɢ ɩɪɢɧɢɦɚɟɬɫɹ 3,0 ɫ. Ɂɚɳɢɬɚ ɞɟɣɫɬɜɭɟɬ 

ɧɚ ɨɬɤɥɸɱɟɧɢɟ ɜɵɤɥɸɱɚɬɟɥɹ ɝɟɧɟɪɚɬɨɪɚ, ɝɚɲɟɧɢɟ ɩɨɥɟɣ. 
 

5.4 ȼɵɛɨɪ ɤɨɦɩɥɟɤɫɚ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ–ɬɪɚɧɫɮɨɪɦɚɬɨɪ 
 
ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɚ ɭɫɬɚɜɨɤ, ɞɥɹ ɡɚɳɢɬɵ ɫɢɥɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɥɚɜɧɨɣ 

ɫɯɟɦɵ Ƚɗɋ ɢ ɥɢɧɢɣ ɷɥɟɤɬɪɨɩɟɪɟɞɚɱɢ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɭɫɬɚɧɨɜɤɚ ɫɨɜɪɟɦɟɧɧɵɯ 
ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɬɟɪɦɢɧɚɥɨɜ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
«ɗɄɊȺ». ɍɫɬɚɧɨɜɤɚ Ɉɬɟɱɟɫɬɜɟɧɧɨɝɨ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
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ɩɨɡɜɨɥɢɬ ɢɡɛɟɠɚɬɶ ɜɨɡɦɨɠɧɨɝɨ ɜɦɟɲɚɬɟɥɶɫɬɜɚ ɜ ɪɚɛɨɬɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɚ ɬɚɤɠɟ 
ɭɦɟɧɶɲɢɬ ɡɚɬɪɚɬɵ.  

Ȼɥɚɝɨɞɚɪɹ ɛɥɨɱɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɰɢɮɪɨɜɵɯ ɬɟɪɦɢɧɚɥɨɜ ɢ ɦɨɞɭɥɶɧɨɦɭ 
ɩɪɨɝɪɚɦɦɧɨɦɭ ɨɛɟɫɩɟɱɟɧɢɸ, ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɟ ɡɚɳɢɬɵ ɨɛɟɫɩɟɱɢɜɚɸɬ 
ɜɵɫɨɤɭɸ ɚɞɚɩɬɚɰɢɸ ɤ ɤɨɧɤɪɟɬɧɨɣ ɩɟɪɜɢɱɧɨɣ ɫɯɟɦɟ ɫɬɚɧɰɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɛɴɟɦɚ ɡɚɳɢɳɚɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɪɚɡɥɢɱɧɵɯ ɪɟɠɢɦɨɜ ɟɝɨ ɪɚɛɨɬɵ.  

ɇɚɥɢɱɢɟ ɮɭɧɤɰɢɣ ɧɟɩɪɟɪɵɜɧɨɝɨ ɫɚɦɨɤɨɧɬɪɨɥɹ ɢ ɞɢɚɝɧɨɫɬɢɤɢ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɜɵɫɨɤɭɸ ɝɨɬɨɜɧɨɫɬɶ ɦɢɤɪɨɩɪɨɰɟɫɫɨɪɧɵɯ ɡɚɳɢɬ, ɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɵɫɨɤɨ ɢɧɬɟɝɪɢɪɨɜɚɧɧɵɯ ɢ ɜɵɫɨɤɨɧɚɞɟɠɧɵɯ ɦɢɤɪɨɫɯɟɦ – ɩɨɜɵɲɟɧɧɭɸ 
ɧɚɞёɠɧɨɫɬɶ ɚɩɩɚɪɚɬɧɨɣ ɱɚɫɬɢ ɡɚɳɢɬɵ. 
 

5.5. Ɍɚɛɥɢɰɚ ɭɫɬɚɜɨɤ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ 
 

ɍɫɬɚɜɤɢ ɡɚɳɢɬ ɢ ɦɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɩɪɢɥɨɠɟɧɢɢ Ƚ, 
ɬɚɛɥɢɰɚ Ƚ.1, Ƚ.2 ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 
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6 Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 
6.1 ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 
 
Ʉɥɚɫc ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɜɵɛɢɪɚɟɬɫɹ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ 

ɜɵɫɨɬɵ ɢ ɬɢɩɚ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɣ. 
 Ɉɩɪɟɞɟɥɢɦ ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɵɫɨɬɵ ɫɨɨɪɭɠɟɧɢɹ ɢ 

ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ. ɉɥɨɬɢɧɚ ɛɭɞɟɬ ɫɨɫɬɨɹɬɶ ɢɡ ɝɪɭɧɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɚ ɜɵɫɨɬɚ 
ɫɨɫɬɚɜɥɹɟɬ 36 ɦ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ ɪɚɜɟɧ II . 

 ȼɵɛɟɪɟɦ ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɚɡɧɚɱɟɧɢɹ ɢ ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ.  

 Ɍɚɤ ɤɚɤ ɭɫɬɚɧɨɜɥɟɧɚ ɦɨɳɧɨɫɬɶ Ƚɗɋ ˖ܰ˔˕ = ͳ͸Ͳʛʑ˕, ɤɥɚɫɫ ɫɨɨɪɭɠɟɧɢɹ 
ɪɚɜɟɧ III . 

ɑɢɫɥɟɧɧɨɫɬɶ ɥɸɞɟɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɨɫɬɪɚɞɚɬɶ ɨɬ ɚɜɚɪɢɢ ɧɚ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɦ ɫɨɨɪɭɠɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ 2575 ɱɟɥ, ɱɬɨ ɫɨɨɬɜɟɬɫɬɜɭɟɬ II  ɤɥɚɫɫɭ 
ɫɨɨɪɭɠɟɧɢɹ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɢɡ ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɭɫɥɨɜɢɣ ɜɵɛɢɪɚɟɦ ɧɚɢɜɵɫɲɢɣ 
ɤɥɚɫɫ ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɨɪɭɠɟɧɢɹ ɪɚɜɧɵɣ II . 

 
6.1.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ 
 
Ɂɚ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɬɫɹ: 
 ∇ʒʒʞ = ∇ʜʞʢ + hୱ,                                                              (6.1) 
 

ɝɞɟ  hୱ – ɩɪɟɜɵɲɟɧɢɟ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɭɪɨɜɧɟɦ ɜ ɜɟɪɯɧɟɦ ɛɶɟɮɟ. 
 ∇ʒʒʞ = ͸͵,ͲͲ + ʹ,Ͷͷ = ͸ͷ,Ͷͷ ɦ. 

 hୱ = h୰୳୬ଵ% + ∆hୱୣ୲ + a,                                                                      (6.2) 
 

ɝɞɟ h୰୳୬ଵ% – ɜɵɫɨɬɚ ɧɚɤɚɬɚ ɜɨɥɧ ɧɚ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ;  ∆hୱୣ୲ – ɜɵɫɨɬɚ ɜɟɬɪɨɜɨɝɨ ɧɚɝɨɧɚ;  a − ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ a =0,5 ɦ. 
 

 hୱ = ͳ,ͻͷ + Ͳ,ͲͲ͵ͺ + Ͳ,ͷ = ʹ,Ͷͷ ˏ. 
 
6.1.2 Ɋɚɫɱёɬ ɩɚɪɚɦɟɬɪɨɜ ɜɨɥɧɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 

 ∆hୱୣ୲ =  K୵ ∙  ୚మ∙୐୥∙ୢ ∙ cosȽ,                                                                              (6.3) 
 

ɝɞɟ V =  ͳ͸ ˏ/˔  – ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ; K୵ – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ. 
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 K୵  =  ͵ ∙ ሺͳ + Ͳ,͵ ∙ Vሻ ∙ ͳͲ−଻;                                                                      (6.4) 
 

                K୵  = ͵ ∙ ሺͳ + Ͳ,͵ ∙ ͳ͸ሻ ∙ ͳͲ−଻ = Ͳ,ͲͲͲͲͲͳ͹Ͷ. 
             ∆hୱୣ୲ = Ͳ,ͲͲͲͲͲͳ͹Ͷ ∙ ͳ͸ଶ ∙ ͳͷͲͲͻ,ͺͳ ∙ ͳͺ = Ͳ,ͲͲ͵ͺ ˏ. 
 

ɍɫɥɨɜɧɚɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɜɨɞɨɯɪɚɧɢɥɢɳɚ: 
            d = ∇ʜʞʢ−∇ʓʜʝଶ = ଺ଷ,଴଴−ଶ଻,଴଴ଶ = ͳͺ ˏ.                                                            (6.5) 

 
Ɋɚɫɫɱɢɬɚɟɦ ɛɟɡɪɚɡɦɟɪɧɵɟ ɜɟɥɢɱɢɧɵ: 
             ୥୐୚మ = ଽ,଼ଵ∙ଵହ଴଴ଵ଺మ = ͷ͹,Ͷͺ.                                                                                           (6.6) 

  ୥୲୚౭ = ଽ,଼ଵ∙ଶଵ଺଴଴ଵ଺ = ͳ͵ʹͶͶ.                                                                                      (6.7) 

 
ɝɞɟ t = 6 ɱ = 21600 ɫ – ɩɟɪɢɨɞ ɪɚɡɜɢɬɢɹ ɜɨɥɧ ɧɚ ɜɨɞɨɯɪɚɧɢɥɢɳɟ. 

ɉɨ ɩɪɢɥɨɠɟɧɢɸ Ⱥ, ɝɪɚɮɢɤ Ƚ.1, ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɨɜɨɝɨ 
ɜɨɡɞɟɣɫɬɜɢɹ:            −ˇˎя gLVଶ୵ = ͷ͹,Ͷͺ:             ghVଶ୵ = Ͳ,Ͳͳͷ gTV୵ = ͳ,ͶͲ. 

            −ˇˎя gtV୵ = ͳ͵ʹͶͶ:             ghVଶ୵ = Ͳ,ͲͻͲ; gTV୵ = Ͷ,͵Ͳ. 
 
ɉɪɢɧɢɦɚɟɦ ɧɚɢɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ ɢ ɨɩɪɟɞɟɥɹɟɦ ɩɚɪɚɦɟɬɪɵ ɜɨɥɧɵ:             ghVଶ୵ = Ͳ,Ͳͳͷ gTV୵ = ͳ,ͶͲ. 
ɋɪɟɞɧɢɣ ɩɟɪɢɨɞ ɜɨɥɧɵ:  
             T = ଵ,ସ଴∙୚୥ = ଵ,ସ଴∙ଵ଺ଽ,଼ଵ = ʹ,ʹͺ ˔.                                                                                (6.8) 

 
ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ: 
  h = ଴,଴ଵଶ∙୚୥ = ଴,଴ଵହ∙ଵ଺మଽ,଼ଵ = Ͳ,͵ͻ ˏ.                                                                       (6.10) 
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ɋɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ: 
             ɉୢ = ୥୘మଶ஠ = ଽ,଼ଵ∙ଶ,ଶ଼మଶ∙ଷ,ଵସ = ͺ,ͳʹ ˏ:                                                                             (6.11) 

 d >  Ͳ,ͷ ∙ ɉୢ.                                (6.12) 
 ͳͺ > Ͳ,ͷ ∙ ͺ,ͳʹ = Ͷ,Ͳ͸ ˏ − ɭɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɟ. ɡɨɧɚ ɝɥɭɛɨɤɨɜɨɞɧɚɹ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɜɨɥɧɵ 1 % ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 hଵ% = h ∙ K୧ = Ͳ,͵ͻ ∙ ʹ,ͳ = Ͳ,ͺʹ ˏ,                                  (6.13) 
 

ɝɞɟ K୧ − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɝɪɚɮɢɤ Ƚ.2 ɩɨ ɡɧɚɱɟɧɢɸ ୥୐୚మ౭ (ɞɥɹ ɝɥɭɛɨɤɨɜɨɞɧɨɣ ɡɨɧɵ). ɉɪɢɧɢɦɚɟɦ K୧ = ʹ,ͳ; h – ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ. 
Ɉɩɪɟɞɟɥɹɟɦ ɜɵɫɨɬɭ ɧɚɤɚɬɚ ɜɨɥɧɵ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ: 
 h୰୳୬ଵ%  =  k୰  ∙ k୮  ∙ kୱ୮ ∙ k୰୳୬  ∙ hଵ%;                                       (6.14) 
            h୰୳୬ଵ%  = ͳ,ͲͲ ∙  Ͳ,ͻͲ ∙  ͳ,ͳͲ ∙ ʹ,ͶͲ ∙  Ͳ,ͺʹ =  ͳ,ͻͷ ˏ, 
 

ɝɞɟ  k୰ ɢ k୮ − ɤɨɷɮɮɢɰɢɟɧɬɵ ɲɟɪɨɯɨɜɚɬɨɫɬɢ ɢ ɩɪɨɧɢɰɚɟɦɨɫɬɢ ɨɬɤɨɫɚ, 
ɨɩɪɟɞɟɥɹɟɦɵɟ ɩɨ;   k୰ = 1,00 k୮ = 0,90 ɞɥɹ ɨɬɤɨɫɚ ɝɪɭɧɬɨɜɨɣ ɩɥɨɬɢɧɵ, ɭɤɪɟɩɥɟɧɧɨɝɨ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɦɢ ɩɥɢɬɚɦɢ; 

 kୱ୮  − ɤɨɷɮɮɢɰɢɟɧɬ,  ɩɪɢ m = ctg φ =1,5 ɢ V = 16 ɦ/ɫ, kୱ୮  = 1,10;  k୰୳୬ − ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɩɪɢɥɨɠɟɧɢɸ Ⱥ, ɝɪɚɮɢɤ Ƚ.3. 
 
            λౚ୦భ% = ଼,ଵଶ଴,଼ଶ = ͻ,ͻͲ,                                                                                                    (6.15) 

 
ɝɞɟ k୰୳୬ = 2,40. 
 

Ⱦɥɹ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɫ ɜɟɪɬɢɤɚɥɶɧɨɣ ɧɚɩɨɪɧɨɣ ɝɪɚɧɶɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ 
ɧɚɯɨɞɹɬ ɩɨ ɮɨɪɦɭɥɟ: 

 
 ∇ʒʐʞ =  ∇ʜʞʢ + ℎଵ% + ∆ℎ௦௘௧ + ܽ,                              (6.16) 

 
ɝɞɟ a−ɜɟɥɢɱɢɧɚ ɡɚɩɚɫɚ, ɡɚɜɢɫɢɬ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ, ɢ ɫɨɫɬɚɜɥɹɟɬ 0,6 ɞɥɹ II           
ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ. 
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          ∇ʒʐʞ =  ͸͵,ͲͲ + Ͳ,ͺʹ + Ͳ,ͲͲͶ + Ͳ,͸ = ͸Ͷ,Ͷʹ. 
 

6.2 Ƚɢɞɪɚɜɥɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 
6.2.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ 

 Qˑ˔ːˏ˃ˍ˔ = ͳ͸͸͵,ͻͻ ˏଷ/˔; 
 Q˒ˑ˅ˏ˃ˍ˔ = ͳͺͻͺ,ʹʹ ˏଷ/˔; 
            ܳʒʏˑ˔ː = ୒ˈˇʒʏଽ,଼ଵ∙ሺʜˑ˔ː−∆୦ሻ∙ŋ = ସ଴଴଴଴ଽ,଼ଵ∙ሺଶ଻,ସ଴−଴,ଷሻ∙଴,ଽଶ =ͳ͸͵,ͷͶ ˏଷ ˔⁄ ,                                                                                                                         (6.17) 

 
ɝɞɟ Nˈˇʒʏ = ͶͲͲͲͲ ˍʑ˕ – ɦɨɳɧɨɫɬɶ ɨɞɧɨɝɨ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ;  ŋ = Ͳ,ͻʹ % – ɄɉȾ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪɚ. 

 ʜˑ˔ː = ∇ʜʞʢ − ∇ʢʜʐ = ͸͵,ͲͲ − ͵ͷ,͸Ͳ = ʹ͹,ͶͲ ˏ,                                    (6.18) 
 

ɝɞɟ ∇ʢʜʐ = 35,60 ɦ – ɭɪɨɜɟɧɶ ɇȻ ɩɪɢ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ 1 %. 
 QʒЭʠ = Qʒʏ ∙ m = ͳ͸͵,ͷͶ ∙ ͵ = ͶͻͲ,͸ʹ ˏଷ/˔.                    (6.19) 
 m = Z˃ˆ˓ − ͳ = Ͷ − ͳ = ͵.                                      (6.20) 
 
Ɍɚɤ ɤɚɤ ʜˑ˔ː > Hˏˋː = ʹʹ ˏ, ɩɚɜɨɞɨɤ ɦɨɠɧɨ ɩɪɨɩɭɫɤɚɬɶ ɱɟɪɟɡ 

ɝɢɞɪɨɚɝɪɟɝɚɬɵ Ƚɗɋ. 
             Qˑ˔ː˓˃˔˚ = Qˑ˔ːˏ˃ˍ˔ − (Z˃ˆ˓ − ͳ) ∙ ܳʒʏˑ˔ː − ௏˒ ˑˎ+௏˒ ˓୲˔˓ ,                                         (6.21) 

 
ɝɞɟ Qˑ˔ːˏ˃ˍ˔ –  ɦɚɤɫɢɦɚɥɶɧɵɣ ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;         ܳʒʏˑ˔ː– ɨɫɧɨɜɧɨɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ;        ܸ˒ ˑˎ − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ;        ܸ˒ ˓  − ɨɛɴɟɦ ɩɪɢɬɨɤɚ ɡɚ ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ;        t˔˓ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. 
  Qˑ˔ː˓˃˔˚ = ͳ͸͸͵,ͻͻ − ͵ ∙ ͳ͸͵,ͷͶ − ሺ͵,ͷͻ + ͳ,ͳ͹ሻ ∙ ͳͲଽͳͺͳͶͶͲͲͲ = ͻͳͳ,Ͳʹ ˏଷ/˔. 

 
Ɉɩɪɟɞɟɥɹɟɦ ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ: 
 q˓ = V୦ ∙ hˑ˔ːʜʐ = ͵,ͷͲ ∙ ͺ,͸Ͳ = ͵Ͳ,ͳͲ ˏଶ ˔⁄ ,                                            (6.22) 
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ɝɞɟ V୦ − ɞɨɩɭɫɬɢɦɚɹ ɫɤɨɪɨɫɬɶ ɧɚ ɪɢɫɛɟɪɦɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɝɪɭɧɬɨɜ, ɫɥɚɝɚɸɳɢɯ ɞɧɨ ɪɟɤɢ; hˑ˔ːʜʐ = ͺ,͸Ͳ ˏ − ɝɥɭɛɢɧɚ ɜɨɞɵ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɤɪɢɜɨɣ ∇ʜʐ = ݂ሺQʜʐሻ ɩɪɢ Qˑ˔ːˏ˃ˍ˔ = ͳ͸͸͵,ͻͻ ˏଷ/˔. 

 hʜʐ = ∇ʢʜʐ − ∇ʓʜʝ = ͵ͷ,͸Ͳ − ʹ͹,ͲͲ = ͺ,͸Ͳ ˏ,                           (6.23) 
 
ɍɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɜɨɞɨɫɥɢɜɟ: 
 q˅ = ͳ,ʹͷ ∙ q˓ = ͳ,ʹͷ ∙ ͵Ͳ,ͳͲ = ͵͹,͸͵ ˏଶ/˔.          (6.24) 
 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ: 
 ʑ = ୕ˑ˔ː˓˃˔˚୯˅ = ଽଵଵ,଴ଶଷ଻,଺ଷ = ʹͶ,ʹͳ ˏ ≈ ʹ͹.                                                                 (6.25) 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɧɢɦɚɟɦ: n = 3 − ɱɢɫɥɨ ɩɪɨɥɟɬɨɜ, b = 9 – ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 
 
6.2.2 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɬɦɟɬɤɢ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ 

 
ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ – ʜ଴ଵ, ɚ ɡɚɬɟɦ 

ɫ ɭɱɟɬɨɦ ɫɠɚɬɢɹ ɢ ɩɨɞɬɨɩɥɟɧɢɹ ʜ଴ଶ: 
            H଴ଵ ˑ˔ːˑ˅ = ( ୕ˑ˔ː˓˃˔˚୫B√ଶ୥ )ଶ/ଷ = ቀ ଽଵଵ,଴ଶ଴,ସଽ∙ଶ଻∙√ଶ∙ଽ,଼ଵቁଶ/ଷ =  ͸,ʹ͵ˏ,                             (6.26) 

 
ɝɞɟ m = 0,49 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɮɨɪɦɵ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɚ ɢ 
ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɜɨɞɨɫɥɢɜɚ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ; B = ʹ͹ ɦ – ɲɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɝɨ ɮɪɨɧɬɚ. 
 H଴ଶ ˑ˔ːˑ˅ = (  ୕ˑ˔ː˓˃˔˚୫கσ౤B√ଶ୥)మయ = ቀ ଽଵଵ,଴ଶ଴,ସଽ∙଴,ଽଷ∙ଶ଻∙√ଶ∙ଽ,଼ଵቁమయ = ͸,ͷͶ ˏ,                        (6.27) 

 
ɝɞɟ σ୬= 1 ɞɥɹ ɧɟɩɨɞɬɨɩɥɟɧɧɨɝɨ ɜɨɞɨɫɥɢɜɚ; ɂ − ɤɨɷɮɮɢɰɢɟɧɬ ɛɨɤɨɜɨɝɨ ɫɠɚɬɢɹ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɜɯɨɞɚ, ɨɩɪɟɞɟɥɹɸɬ 
ɩɨ ɮɨɪɦɭɥɟ (6.26). 

            ɂ = ͳ − Ͳ,ʹ ∙ ቀஞ+ሺ୬−ଵሻஞబ୬ ቁ ∙  ୌబభ ˑ˔ːˑ˅ୠ ,                                                                    (6.26) 

 
ɝɞɟ Ɍ − ɤɨɷɮɮɢɰɢɟɧɬ ɮɨɪɦɵ ɛɨɤɨɜɵɯ ɭɫɬɨɟɜ, ɩɪɢɧɢɦɚɸɬ 0,7;  Ɍ଴− ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɪɚɫɩɨɥɨɠɟɧɢɹ ɛɵɤɚ ɜ ɩɥɚɧɟ, ɬ. ɟ. ɜɟɥɢɱɢɧɵ ɢ 
ɨɬ ɮɨɪɦɵ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɛɵɤɚ ɩɪɢɧɢɦɚɟɬɫɹ 0,45; 

n − ɱɢɫɥɨ ɩɪɨɥёɬɨɜ;  
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b − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ. 
             ɂ = ͳ − Ͳ,ʹ ∙ (Ͳ,͹ + ሺ͵ − ͳሻ ∙ Ͳ,Ͷͷሻ͵ ) ∙ ͸,ʹ͵ͻ = Ͳ,ͻ͵,  
 

ɇɚɩɨɪ ɧɚ ɝɪɟɛɧɟ ɜɨɞɨɫɥɢɜɚ ɛɟɡ ɭɱɟɬɚ ɫɤɨɪɨɫɬɢ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ V଴: 
 Hˑ˔ːˑ˅ = H଴ଶ ˑ˔ːˑ˅ − α୚బమଶ୥ = ͸,ͷͶ − ଵ,ଵ∙଴,଻଻మଶ∙ଽ,଼ଵ = ͸,ͷͳ ˏ,                                 (6.27) 

 V଴ =  ୕ˑ˔ː˓˃˔˚ሺ∇ʜʞʢ−∇ʓʜʝሻ∙ሺB+ሺ୬−ଵሻ∙ஔʐሻ                                                                               (6.28) 

 
ɝɞɟ Ɂʐ = 3 ɦ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 
            V଴ = ͻͳͳ,Ͳʹሺ͸͵,ͲͲ − ʹ͹,ͲͲሻ ∙ ሺʹ͹ + ሺ͵ − ͳሻ ∙ ͵ሻ = Ͳ,͹͹ 

 
ɉɨɥɭɱɟɧɧɵɣ ɧɚɩɨɪ ɞɨɥɠɟɧ ɛɵɬɶ ɨɤɪɭɝɥɟɧ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ ɩɨ 

ɫɬɚɧɞɚɪɬɧɨɦɭ ɪɹɞɭ, H˔˕ = ͹ ˏ. 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ: 
 ∇ʒʑ = ∇ʜʞʢ − H˔˕ = ͸͵,ͲͲ − ͹,Ͳ = ͷ͸,ͲͲ ˏ.          (6.29) 
 
Ɉɬɦɟɬɤɚ ɝɪɟɛɧɹ ɛɵɤɚ: 
 ∇ʒʐ = ∇ʒʑ + ͳ,͸ ∙ H˔˕ = ͷ͸,ͲͲ + ͳ,͸ ∙ ͹,Ͳ = ͸͹,ʹͲ ˏ.                  (6.30) 
 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ɝɪɟɛɧɹ ɩɥɨɬɢɧɵ ɤɚɤ ɧɚɢɛɨɥɶɲɭɸ ɢɡ ∇ʒʒʞ = ͸ͷ,Ͷͷ ˏ, ∇ʒʐʞ = ͸Ͷ,Ͷʹ ˏ ˋ ∇ʒʐ = ͸͹,ʹͲ ˏ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ ∇ʒʞ =͸͹,ʹͲ ˏ. 
 
6.2.3 ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɩɭɫɤ ɪɚɫɱёɬɧɨɝɨ ɪɚɫɯɨɞɚɯ ɩɪɢ ɩɨɜɟɪɨɱɧɨɦ 

ɪɚɫɱёɬɧɨɦ ɫɥɭɱɚɟ 
 H଴ଵ ˒ˑ˅ = (            ୕˒ˑ˅˓˃˔˚୫B√ଶ୥ )ଶ/ଷ = ቀ ଵଵହହ,଼଻଴,ସଽ∙ଶ଻∙√ଶ∙ଽ,଼ଵቁଶ/ଷ = ͹,͵Ͳ ˏ.                       (6.31) 

             Q˒ˑ˅˓˃˔˚ = Q˒ˑ˅ˏ˃ˍ˔ − (Z˃ˆ˓ − ͳ) ∙ ܳʒʏ˒ˑ˅ − ௏˒ ˑˎ+௏˒ ˓୲˔˓ ,                                       (6.32) 

 
ɝɞɟ Q˒ˑ˅ˏ˃ˍ˔ –  ɦɚɤɫɢɦɚɥɶɧɵɣ ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ 0,1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ;        ܳʒʏ˒ˑ˅– ɩɨɜɟɪɨɱɧɵɣ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɞɢɧ ɝɢɞɪɨɚɝɪɟɝɚɬ;        ܸ˒ ˑˎ − ɩɨɥɟɡɧɵɣ ɨɛɴɟɦ ɜɨɞɨɯɪɚɧɢɥɢɳɚ; 
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       ܸ˒ ˓  − ɨɛɴɟɦ ɩɪɢɬɨɤɚ ɡɚ ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ;        t˔˓ – ɜɪɟɦɹ ɫɪɚɛɨɬɤɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨ ɨɬɦɟɬɤɢ ɍɆɈ. 
 Qʒʏ = ୒ˈˇʒʏଽ,଼ଵ∙ሺʜ˒ˑ˅−∆୦ሻ∙ŋ = ସ଴଴଴଴ଽ,଼ଵ∙ሺଶ଼,଴଴−଴,ଷሻ∙଴,ଽଶ =ͳ͸Ͳ,ͲͲ ˏଷ ˔⁄ ,                                                                                                                      (6.34) 
  Q˒ˑ˅˓˃˔˚ = ͳͺͻͺ,ʹʹ − ͵ ∙ ͳ͸Ͳ,ͲͲ − ሺ͵,ͷͻ + ͳ,ͳ͹ሻ ∙ ͳͲଽͳͺͳͶͶͲͲͲ ͳͳͷͷ,ͺ͹ ˏଷ/˔. 
 H଴ଶ ˒ˑ˅ = (  ୕˒ˑ˅˓˃˔˚୫கσ౤B√ଶ୥)మయ = ቀ ଵଵହହ,଼଻ ଴,ସଽ∙଴,ଽଵ∙ଶ଻∙√ଶ∙ଽ,଼ଵቁమయ = ͹,͹͹ˏ.                               (6.35) 

 ɂ = ͳ − Ͳ,ʹ ∙ ቀஞ+ሺ୬−ଵሻஞబ୬ ቁ ∙ ୌబభ ˒ˑ˅ୠ  ;                                                                     (6.36) 

 ɂ = ͳ − Ͳ,ʹ ∙ (Ͳ,͹ + ሺ͵ − ͳሻ ∙ Ͳ,Ͷͷሻ͵ ) ∙ ͹,͵Ͳͻ = Ͳ,ͻͳ; 
 H˒ˑ˅ = H଴ଶ ˒ˑ˅ − α୚బమଶ୥ = ͹,͹͹ − ଵ,ଵ∙଴,ଽ଻మଶ∙ଽ,଼ଵ = ͹,͹ʹ ˏ;                                      (6.37) 

 V଴ =             ୕˒ˑ˅˓˃˔˚ሺ∇ʣʞʢ−∇ʓʜʝሻ∙ሺB+ሺ୬−ଵሻ∙ஔʐሻ ;                                                                          (6.38) 

 V଴ = ͳͳͷͷ,ͺ͹ሺ͸Ͷ,ͲͲ − ʹ͹,ͲͲሻ ∙ ሺʹ͹ + ሺ͵ − ͳሻ ∙ ͵ሻ = Ͳ,ͻ͹ ˏ c⁄ ; 
 ∇ʣʞʢ˓ = ∇ʒʑ + ʜ˒ˑ˅ = ͷ͸,ͲͲ + ͹,͹ʹ = ͸͵,͹ʹ ;                                          (6.39) 
 
ɉɪɢɧɢɦɚɟɦ ɩɪɨɟɤɬɧɭɸ ɨɬɦɟɬɤɭ ∇Ɏɉɍ = 64,00 ɦ. 

 
6.2.4 ɉɨɫɬɪɨɟɧɢɟ ɩɪɨɮɢɥɹ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ 

 
ɋɨɩɪɹɠɟɧɢɟ ɜɨɞɨɫɥɢɜɧɨɣ ɝɪɚɧɢ ɫ ɩɨɜɟɪɯɧɨɫɬɶɸ ɜɨɞɨɛɨɹ ɦɨɠɧɨ ɨɱɟɪɬɢɬɶ 

ɩɨ ɞɭɝɟ ɫ ɪɚɞɢɭɫɨɦ R. ȼɟɥɢɱɢɧɚ ɷɬɨɝɨ ɪɚɞɢɭɫɚ ɧɚɡɧɚɱɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɫɨɬɵ ɩɥɨɬɢɧɵ (݌ː=29 ɦ) ɢ ɧɚɩɨɪɚ ɧɚ ɜɨɞɨɫɥɢɜɟ (H˔˕ = ͹,Ͳˏሻ, ɩɪɢɥɨɠɟɧɢɟ Ⱥ, 
ɪɢɫɭɧɨɤ Ƚ.1. 

ɉɪɢɧɢɦɚɟɦ R = ͳͶ,Ͷͷ ˏ.  
ȼɵɫɨɬɚ ɜɨɞɨɫɥɢɜɚ: 
 pː = ∇ʒʑ − ∇ʓʜʝ = ͷ͸,ͲͲ − ʹ͹,ͲͲ = ʹͻ,ͲͲ ˏ,          (6.40) 
 

ɝɞɟ ∇ʒʑ = 56,00 ɦ – ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ ɜɨɞɨɫɥɢɜɚ. 
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ɉɪɢɧɢɦɚɟɦ ɩɪɨɮɢɥɶ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɫ ɨɝɨɥɨɜɤɨɦ ɬɢɩɚ 
Ⱥ ɩɨ ɞɚɧɧɵɦ Ʉɪɢɝɟɪɚ – Ɉɮɢɰɟɪɨɜɚ. Ʉɨɨɪɞɢɧɚɬɵ ɢ ɩɪɨɮɢɥɶ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ 
ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2.1 ɢ ɧɚ ɪɢɫɭɧɤɟ 
6.2.1. 

 
Ɍɚɛɥɢɰɚ 6.2.1 – Ʉɨɨɪɞɢɧɚɬɵ ɞɥɹ ɩɨɫɬɪɨɟɧɢɹ ɨɝɨɥɨɜɤɚ ɛɟɡɜɚɤɭɭɦɧɨɝɨ ɜɨɞɨɫɥɢɜɚ 
ɫ ɨɝɨɥɨɜɤɨɦ ɩɪɨɮɢɥɹ ɬɢɩɚ Ⱥ ɞɥɹ ɧɚɩɨɪɚ H˔˕ = ͹,Ͳ ˏ. 

x y x y x y ɯ y 
0 0,88 7,00 1,79 14,00 8,65 21,70 21,09 

0,70 0,25 7,70 2,25 14,70 9,58 22,40 22,45 
1,40 0,05 8,40 2,76 15,40 10,56 23,10 23,84 
2,10 0,00 9,10 3,33 16,10 11,57 23,80 25,26 
2,80 0,04 9,80 3,95 16,80 13,26 24,50 26,73 
3,50 0,19 10,50 4,63 17,50 13,72 25,20 28,22 
4,20 0,42 11,20 5,35 18,20 14,85 25,90 29,74 
4,90 0,70 11,90 6,11 18,90 16,02 26,60 31,30 
5,60 1,02 12,60 6,91 19,60 17,23 27,30 32,89 
6,30 1,39 13,30 7,76 20,30 18,48 28,00 34,57 
0,70 0,25 7,00 1,79 21,00 20,05 21,70 21,09 

 

 
Ɋɢɫɭɧɨɤ 6.2.1 − Ɉɝɨɥɨɜɨɤ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 

 
6.2.5 ɉɪɨɩɭɫɤ ɪɚɫɯɨɞɨɜ ɱɟɪɟɡ ɞɨɧɧɵɣ ɚɜɚɪɢɣɧɵɣ ɜɨɞɨɫɛɪɨɫ 

 

Ɋɚɫɱɟɬɧɵɟ ɪɚɫɯɨɞɵ ɦɨɝɭɬ ɫɛɪɚɫɵɜɚɬɶɫɹ ɱɟɪɟɡ ɝɥɭɛɢɧɧɵɟ ɜɨɞɨɫɛɪɨɫɵ ɢɥɢ 
ɞɨɧɧɵɟ ɨɬɜɟɪɫɬɢɹ. Ⱦɨɧɧɵɣ ɜɨɞɨɫɛɪɨɫ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɨɩɨɪɨɠɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɧɚɡɵɜɚɟɬɫɹ ɬɚɤɠɟ ɜɨɞɨɫɩɭɫɤɨɦ (ɜɨɞɨɜɵɩɭɫɤɨɦ). ɉɨɥɧɨɟ 
ɨɩɨɪɨɠɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɦɨɠɟɬ ɩɨɬɪɟɛɨɜɚɬɶɫɹ ɩɪɢ ɥɢɤɜɢɞɚɰɢɢ ȽɌɋ. 

Ⱦɢɚɦɟɬɪ ɞɨɧɧɨɝɨ ɜɨɞɨɫɛɪɨɫɚ ɫɨɫɬɚɜɥɹɟɬ 3,2 ɦ. 
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Ɉɬɦɟɬɤɚ ɰɟɧɬɪɚ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ ɪɚɜɧɚ: 
            ∇ʥʝ = ∇˒ˑˎ˃ ˆ˃ˎˈ˓ˈˋ + ℎˆ˃ˎˈ˓ + Ͷ,                                                            (6.41) 
 

ɝɞɟ ℎˆ˃ˎˈ˓ = 3,0ɦ; 
       ∇˒ˑˎ˃ ˆ˃ˎˈ˓ˈˋ − ˓˃˅ː˃ ˑ˕ˏˈ˕ˍˋ ˇː˃ ˅ˑˇˑ˘˓˃ːˋˎˋ˜˃. 
            ∇ʥʝ = ʹ͹,ͲͲ + ͵,ͲͲ + Ͷ = ͵Ͷ,ͲͲ ˏ 

 
ɇɚɩɨɪ ɧɚɞ ɰɟɧɬɪɨɦ ɜɵɯɨɞɧɨɝɨ ɫɟɱɟɧɢɹ ɜɨɞɨɜɵɩɭɫɤɚ ɪɚɜɟɧ: 
ܪ             = ∇ʜʞʢ+∇ʢʛʝଶ + ∇ʥʝ = ଺ଷ,଴଴+ହହ,ଷଷଶ + ͵Ͷ,ͲͲ = ʹͷ,ͳ͹ ˏ.                          (6.42) 

 
ɇɚɣɞɟɦ ɪɚɫɯɨɞ ɱɟɪɟɡ ɨɬɜɟɪɫɬɢɟ ɜɨɞɨɜɵɩɭɫɤɚ: 
            ܳ = 𝜇 ∙ 𝜔 ∙  (6.43)                                                                                                  .ܪ݃ʹ√
 

ɝɞɟ 𝜇 – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɯɨɞɚ 0,8; 
      𝜔 – ɩɥɨɳɚɞɶ ɜɨɞɨɜɵɩɭɫɤɧɨɝɨ ɨɬɜɟɪɫɬɢɹ. 
            𝜔 = ߨ ∙ ܴଶ = ͵,ͳͶ ∗ ͳ,͸ଶ = ͺ,ͲͶ ˏଶ;                                                                  (6.44) 
            ܳ = Ͳ,ͺ ∙ ͺ,ͲͶ ∙ √ʹ ∙ ͻ,ͺͳ ∙ ʹͷ,ͳ͹ = ͳͶʹ,ͻ͵ ˏଷ/˔. 
 

Ɉɩɪɟɞɟɥɹɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ (ɧɟ ɦɟɧɟɟ 2–ɯ), 
ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɩɪɨɩɭɫɤɚ ɪɚɫɱɟɬɧɨɝɨ ɪɚɫɯɨɞɚ:  

             ݊ = 𝑉˒ˑˎ+𝑉˒˓౪˔ொ˓ = ሺଷ,ହଽ+ଵ,ଵ଻ሻ∙ଵ଴వଵ଼ଵସସ଴଴଴ /ͳͶʹ,ͻ͵ = ͳ,ͺͶ.                                              (6.45) 
 

ɉɪɢɧɢɦɚɟɦ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɣ ɪɚɜɧɵɦ 2 ɲɬ. 
Ɋɚɫɫɱɢɬɚɟɦ ɪɚɫɯɨɞ ɱɟɪɟɡ ɞɜɚ ɜɨɞɨɜɵɩɭɫɤɧɵɯ ɨɬɜɟɪɫɬɢɹ: 

 
6.2.6 Ɋɚɫɱёɬ ɫɨɩɪɹɠɟɧɢɹ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ 

 
Ɉɩɪɟɞɟɥɹɟɦ ɬɢɩ ɫɨɩɪɹɠɟɧɢɹ ɛɶɟɮɨɜ ɩɪɢ ɞɨɧɧɨɦ ɪɟɠɢɦɟ ɞɥɹ 

ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɪɭɫɥɚ. 
Ʉɪɢɬɢɱɟɫɤɚɹ ɝɥɭɛɢɧɚ: 
 hˍ˓ = √ α∙୕˓మሺB+ሺ୬−ଵሻ∙ஔ˄ሻమ∙୥య  ,                                                                                        (6.46) 

 
ɝɞɟ Ƚ – ɤɨɷɮɮɢɰɢɟɧɬ Ʉɨɪɢɨɥɢɫɚ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 1,1. 
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 hˍ˓ = √ ͳ,ͳ ∙ ͻͳͳ,Ͳʹଶሺʹ͹ + ሺ͵ − ͳሻ ∙ ͵ሻଶ ∙ ͻ,ͺͳయ = Ͷ,ͶͲ ˏ 

 
ɉɨɥɧɚɹ ɭɞɟɥɶɧɚɹ ɷɧɟɪɝɢɹ ɜ ɫɟɱɟɧɢɢ ɩɟɪɟɞ ɜɨɞɨɫɥɢɜɨɦ: 
 T଴ = ∇ʜʞʢ − ∇ʓʜʝ = ͸͵,ͲͲ − ʹ͹,ͲͲ = ͵͸ ˏ.                   (6.47) 
Ɉɩɪɟɞɟɥɹɟɦ ɫɨɨɬɧɨɲɟɧɢɟ: 
 Ɍ்଴ = బ்୦ˍ˓ = ଷ଺ସ,ସ଴ = ͺ,ͳͺ                                                                                         (6.48) 

 
ɉɥɨɬɢɧɚ ɢɦɟɟɬ ɫɪɟɞɧɸɸ ɞɥɢɧɭ ɫɥɢɜɧɨɣ ɝɪɚɧɢ, ɬɚɤ ɤɚɤ ɟё ɜɵɫɨɬɚ ɥɟɠɢɬ ɜ 

ɩɪɟɞɟɥɚɯ 15–40 ɦ. 
Ɉɩɪɟɞɟɥɢɦ ɤɨɷɮɮɢɰɢɟɧɬ ɫɤɨɪɨɫɬɢ ɩɨ ɬɚɛɥɢɰɟ 6.2.2. 

Ɍɚɛɥɢɰɚ 6.2.2  

ɂɫɬɟɱɟɧɢɟ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ 
ɩɪɨɮɢɥɹ ɫ ɤɪɢɜɨɥɢɧɟɣɧɵɦ ɨɱɟɪɬɚɧɢɟɦ 
ɫɥɢɜɧɨɣ ɝɪɚɧɢ ɢ ɝɥɚɞɤɨɣ ɩɨɜɟɪɯɧɨɫɬɶɸ 

Ʉɨɷɮɮɢɰɢɟɧɬ 𝝋 

ɉɪɢ ɦɚɥɨɣ ɞɥɢɧɟ ɫɥɢɜɧɨɣ ɝɪɚɧɢ 1,00 

ɉɪɢ ɫɪɟɞɧɟɣ ɞɥɢɧɟ ɫɥɢɜɧɨɣ ɝɪɚɧɢ 0,95 

ɉɪɢ ɛɨɥɶɲɨɣ ɞɥɢɧɟ ɫɥɢɜɧɨɣ ɝɪɚɧɢ 0,90 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 𝜑 = Ͳ,ͻͷ 

ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ, ɩɪɢɥɨɠɟɧɢɟ Ⱥ, ɪɢɫɭɧɨɤ Ƚ.2, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ 𝜑 ɢ Ɍ்଴ ɨɩɪɟɞɟɥɹɸɬ Ɍ௖ ɢ Ɍ௖". 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɦ: 
 Ɍ௖ = Ͳ,ʹ͸, Ɍ௖" = ʹ,͹. 
 
Ⱦɚɥɟɟ ɜɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = Ɍ௖hˍ˓ = Ͳ,ʹ͸ ∙ Ͷ,ͶͲ = ͳ,ͳͶ ˏ;                                                                    (6.49) 
 ℎ௖′′ = Ɍ′′௖hˍ˓ = ʹ,͹ ∙ Ͷ,ͶͲ = ͳͳ,ͺͺ ˏ.                                                                 (6.50) 
 
Ɍɚɤ ɤɚɤ, ℎ௖′′ > hː˄ = ͺ,͸ ɢɦɟɟɦ ɫɨɩɪɹɠɟɧɢɟ ɩɨ ɬɢɩɭ ɨɬɨɝɧɚɧɧɨɝɨ ɩɪɵɠɤɚ. 
Ʉɚɤ ɩɪɚɜɢɥɨ, ɨɬɨɝɧɚɧɧɵɣ ɩɪɵɠɨɤ ɡɚ ɩɥɨɬɢɧɨɣ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ, ɩɨɷɬɨɦɭ 

ɩɪɨɟɤɬɢɪɭɸɬ ɫɨɩɪɹɠɟɧɢɟ ɛɶɟɮɨɜ ɩɨ ɬɢɩɭ ɡɚɬɨɩɥɟɧɧɨɝɨ ɩɪɵɠɤɚ. Ⱦɥɹ ɷɬɨɝɨ 



100 
 

ɧɟɨɛɯɨɞɢɦɨ ɫɨɡɞɚɬɶ ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚ ɜɨɞɨɫɥɢɜɨɦ ɫɨɨɬɜɟɬ-
ɫɬɜɭɸɳɭɸ ɝɥɭɛɢɧɭ ɢɥɢ ɩɨɝɚɫɢɬɶ ɱɚɫɬɶ ɢɡɛɵɬɨɱɧɨɣ ɷɧɟɪɝɢɢ ɫ ɩɨɦɨɳɶɸ 
ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ − ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ. 

ȼɨ ɜɫɟɯ ɫɥɭɱɚɹɯ ɡɚ ɜɨɞɨɫɥɢɜɨɦ ɭɫɬɪɚɢɜɚɸɬ ɜɨɞɨɛɨɣ, ɱɚɳɟ ɜɫɟɝɨ ɷɬɨ 
ɛɟɬɨɧɧɚɹ ɢɥɢ ɠɟɥɟɡɨɛɟɬɨɧɧɚɹ ɩɥɢɬɚ. Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɦɨɠɟɬ ɛɵɬɶ 
ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ ȼ.Ⱦ. Ⱦɨɦɛɪɨɜɫɤɨɝɨ: 

˅ߜ             = Ͳ,ͳͷɋ௖√ℎ௖′ = Ͳ,ͳͷ ∙ ʹͶ,ʹʹ ∙ √ͳ,ͳͶ = ͵,ͺͺ,                                           (6.51) 
 

ɝɞɟ ɋ௖ – ɫɤɨɪɨɫɬɶ ɜ ɫɠɚɬɨɦ ɫɟɱɟɧɢɟ. 
             ɋ௖ =  ୕ˑ˔ː˓˃˔˚ℎ೎′ ∙ሺ஻+ሺ௡−ଵሻ∙ఋ˄ = ଽଵଵ,଴ଶଵ,ଵସ∙ሺଶ଻+ଶ∙ଷሻ = ʹͶ,ʹʹˏ ˔⁄ .                                           (6.52) 

Ⱦɚɥɟɟ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɪɚɡɦɟɪɵ ɢ ɱɢɫɥɨ ɜɨɞɨɛɨɣɧɵɯ ɫɬɟɧɨɤ. ȿɫɥɢ 
ɭɫɥɨɜɢɟ ℎ௖′′ < hː˄ ɜɵɩɨɥɧɹɟɬɫɹ, ɬɨ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɨɞɧɚ ɫɬɟɧɤɚ, ɟɫɥɢ ɧɟɬ, ɬɨ 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜɬɨɪɚɹ.  ɉɪɢ ɞɚɥɶɧɟɣɲɟɦ ɧɟɜɵɩɨɥɧɟɧɢɟ ɭɫɥɨɜɢɹ, ɩɪɨɟɤɬɢɪɭɸɬ 
ɜɨɞɨɛɨɣɧɵɣ ɤɨɥɨɞɟɰ. Ⱦɚɥɶɧɟɣɲɢɣ ɪɚɫɱɟɬ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɨɞɧɨɣ ɜɨɞɨɛɨɣɧɨɣ 
ɫɬɟɧɤɢ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ ɜ ɧɢɠɧɟɦ 
ɛɶɟɮɟ.  

 
6.2.7 Ɋɚɫɱɟɬ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ 

 
Ɋɚɫɱɟɬ ɜɵɫɨɬɵ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɫɬh ɩɪɨɜɨɞɹɬ, ɪɚɫɫɦɚɬɪɢɜɚɹ ɫɬɟɧɤɭ ɤɚɤ 

ɧɟɩɨɞɬɨɩɥɟɧɧɵɣ ɜɨɞɨɫɥɢɜ ɩɪɚɤɬɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ, ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: 
ɪɚɫɫɱɢɬɵɜɚɸɬ ɜɵɫɨɬɭ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɢ ɫɬh  ɩɨ ɮɨɪɦɭɥɟ: 

            
 ℎ˔˕ = 𝜎ℎ௖" −  (6.53)                                          ,˕˔ܪ
 
ɝɞɟ ɫɬH  – ɧɚɩɨɪ ɧɚɞ ɜɨɞɨɛɨɣɧɨɣ ɫɬɟɧɤɨɣ, 
˕˔ܪ             = ( 𝑞௠√ଶ୥)ଶ/ଷ − ௔𝑞మଶ୥(𝜎ℎ೎′′)మ,                                                                               (6.54) 

 

        – ɤɨɷɮɮɢɰɢɟɧɬ ɡɚɩɚɫɚ 1,07÷1,13 (ɦɨɠɧɨ ɩɪɢɧɹɬɶ   = 1,1); 
     m − ɜɵɛɢɪɚɸɬ ɩɨ ɬɢɩɭ ɜɨɞɨɫɥɢɜɚ. 

˕˔ܪ             = ( ʹ͹,͸ͳͲ,͵ͷ ∙ √ʹ ∙ ͻ,ͺͳ)ଶଷ − ͳ,ͳ ∙ ʹ͹,͸ͳଶʹ ∙ ͻ,ͺͳ ∙ ሺͳ,ͳ ∙ ͳͳ,ͺͺሻଶ = ͸,ͷ͹ ˏ; 
 
 ℎ˔˕ = ͳ,ͳ ∙ ͳͳ,ͺͺ − ͸,ͷ͹ = ͸,ͷͲ ˏ.   
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ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɫɨɬɵ ɫɬɟɧɤɢ ɫɬh  ɩɪɨɜɟɪɹɟɦ ɭɫɥɨɜɢɟ ɫɨɩɪɹɠɟɧɢɹ 
ɛɶɟɮɨɜ ɡɚ ɫɬɟɧɤɨɣ ɩɨ ɦɟɬɨɞɢɤɟ, ɢɡɥɨɠɟɧɧɨɣ ɜ ɪɚɡɞɟɥɟ 2.6, ɩɪɢɧɢɦɚɹ ɩɨɥɧɭɸ 
ɭɞɟɥɶɧɭɸ ɷɧɟɪɝɢɸ ɩɟɪɟɞ ɫɬɟɧɤɨɣ ɪɚɜɧɨɣ: ɫɬ ɫɬТ h H = + . 

             ଴ܶ = ℎ˔˕ + ˕˔ܪ  = ͸,ͷͲ + ͸,ͷ͹ = ͳ͵,Ͳ͹ ˏ;                                                      (6.55) 
 Ɍ்଴ = బ்୦ˍ˓ = ଵଷ,଴଻ସ,ସ଴ = ʹ,ͻ͹.                                                                                      (6.56) 

 
ɉɨ ɝɪɚɮɢɤɭ Ɇ.Ⱦ. ɑɟɪɬɨɭɫɨɜɚ, ɭɤɚɡɚɧɧɨɝɨ ɜ ɩɪɢɥɨɠɟɧɢɟ Ⱦ, ɪɢɫɭɧɨɤ Ⱦ.2, ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɨɷɮɮɢɰɢɟɧɬɚ ɫɤɨɪɨɫɬɢ 𝜑 ɢ Ɍ்଴ ɨɩɪɟɞɟɥɹɸɬ Ɍ௖ ɢ Ɍ௖". 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɨɥɭɱɚɟɦ: 
 Ɍ௖ = Ͳ,Ͷͻ, Ɍ௖" = ͳ,ͺ. 
 
Ⱦɚɥɟɟ ɜɵɱɢɫɥɹɟɦ ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ: 
 ℎ௖′ = Ɍ௖hˍ˓ = Ͳ,Ͷͻ ∙ Ͷ,ͶͲ = ʹ,ͳ͸ ˏ;                                                                    (6.57) 
 ℎ௖′′ = Ɍ′′௖hˍ˓ = ͳ,ͺ ∙ Ͷ,ͶͲ = ͹,ͻʹ ˏ.                                                                    (6.58) 
 
Ɍɚɤ ɤɚɤ, ℎ௖′′ < hː˄ = ͺ,͸, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɜɨɞɨɛɨɣɧɚɹ ɫɬɟɧɤɚ ɹɜɥɹɟɬɫɹ 

ɞɨɫɬɚɬɨɱɧɨɣ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɜ ɇȻ. 
 

6.3 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɩɥɨɬɢɧɵ 
 
6.3.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɲɢɪɢɧɵ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 

 
Ɂɚɞɚɱɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨɛɵ ɩɪɢ ɡɚɞɚɧɧɨɣ ɜɵɫɨɬɟ 

ɫɨɨɪɭɠɟɧɢɹ ɧɚɣɬɢ ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɫɨɨɪɭɠɟɧɢɹ ɩɨ ɨɫɧɨɜɚɧɢɸ. ɇɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ ɹɜɥɹɟɬɫɹ ɬɪɟɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɩɥɨɬɢɧɵ ɢ ɢɦɟɸɳɢɣ 
ɦɢɧɢɦɚɥɶɧɭɸ ɲɢɪɢɧɭ ɩɨɧɢɡɭ. ɉɪɨɮɢɥɶ ɞɨɥɠɟɧ ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɞɜɭɦ ɭɫɥɨɜɢɹɦ: 

1) Ɉɬɫɭɬɫɬɜɢɟ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɛɟɬɨɧɟ; 
2) ɍɫɬɨɣɱɢɜɨɫɬɶ ɬɟɥɚ ɩɥɨɬɢɧɵ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ ɨɫɧɨɜɚɧɢɸ. 
ɒɢɪɢɧɚ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɩɨ ɨɫɧɨɜɚɧɢɸ: 
             B୬୍ = ୦√ ρ˄ρ౭ሺଵ−୬ሻ+୬ሺଶ−୬ሻ−αభ,                                                                                 (6.59) 

 
ɝɞɟ Ƚଵ −ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɸ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɡɚ ɫɱɟɬ 
ɭɫɬɪɨɣɫɬɜɚ ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɵɯ ɡɚɜɟɫ, ɞɪɟɧɚɠɟɣ ɢ ɲɩɭɧɬɨɜ ɩɪɢɧɢɦɚɟɦɵɣ Ƚଵ = Ͳ,ͷ; ρ˄ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ; ρ୵ − ɩɥɨɬɧɨɫɬɶ ɜɨɞɵ. 
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ȼɵɫɨɬɚ ɩɥɨɬɢɧɵ h: 
 h = ∇ʜʞʢ − ∇ʞʝʓ = ͸͵,ͲͲ − ʹͳ,ͳʹ = Ͷͳ,ͺͺ ˏ,                                (6.60) 
 

ɝɞɟ ∇ʞʝʓ − ɨɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 
Ɉɬɦɟɬɤɚ ɩɨɞɨɲɜɵ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɪɨɣɫɬɜ ɜ ɇȻ ɢ ɪɚɜɧɚ: 
 

( )( )ɜɩɨɞ ɞɧɚ ,d = − +  +                        (6.61) 

 
ɝɞɟ d  − ɝɥɭɛɢɧɚ ɜɨɞɨɛɨɣɧɨɝɨ ɤɨɥɨɞɰɚ; 
      ɜ  − ɬɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ, 2÷3 ɦ ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ ɫ ɧɢɡɤɨɣ 
ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ, ɭɞɚɥɹɟɦɨɝɨ ɩɪɢ ɩɨɞɝɨɬɨɜɤɟ ɨɫɧɨɜɚɧɢɹ (ɜ ɫɥɭɱɚɟ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ). 
         ∇˒ˑˇ = ʹ͹,ͲͲ − ሺ͵,ͺͺ + ʹሻ = ʹͳ,ͳʹ ˏ. 
 

ɂɡ ɭɫɥɨɜɢɹ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ ɧɚ ɫɞɜɢɝ ɩɨ ɨɫɧɨɜɚɧɢɸ ɲɢɪɢɧɚ 
ɩɨɞɨɲɜɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɢɡ ɜɵɪɚɠɟɧɢɹ: 

 B୬୍୍ = ஓ౤୦୲୥φቀ ρ˄ρ౭+୬−αభቁ,              (6.62) 

 
ɝɞɟ ɀ୬ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ II  ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ 1,2; 

 φ − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɞɥɹ ɪɚɫɱɟɬɨɜ ɭɫɬɨɣɱɢɜɨɫɬɢ ȽɌɋ, φ = ͵ͷ°. 
Ɂɚɞɚɜɚɹɫɶ ɪɚɡɥɢɱɧɵɦɢ ɡɧɚɱɟɧɢɹɦɢ n, ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ, ɬɚɛɥɢɰɚ 6.3.1 ɢ 

ɩɨɫɬɪɨɢɦ ɝɪɚɮɢɤɢ ɡɚɜɢɫɢɦɨɫɬɟɣ B୬୍ = fሺnሻ ˋ B୬୍୍ = fሺnሻ, ɪɢɫɭɧɨɤ 6.3.1. 
 

Ɍɚɛɥɢɰɚ 6.3.1 − Ɋɚɫɱɟɬ ɡɚɜɢɫɢɦɨɫɬɟɣ B୬୍ = fሺnሻ ˋ B୬୍୍ = fሺnሻ 
n 0,01 0,02 0,04 0,05 0,06 0,1 0,2 0,3 0,4 𝐁33,32 32,22 31,39 30,79 30,61 30,56 30,52 30,45 30,42 ۷ܖ 𝐁31,21 32,62 34,18 35,89 36,62 36,81 37,00 37,38 37,58 ۷۷ܖ 
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Ɋɢɫɭɧɨɤ 6.3.1 – ɉɟɪɟɫɟɱɟɧɢɟ ɤɪɢɜɵɯ B୬୍ = fሺnሻ ˋ B୬୍୍ = fሺnሻ 

 
Ƚɪɚɮɢɤɢ ɩɟɪɟɫɟɤɚɸɬɫɹ ɜ ɬɨɱɤɟ n = Ͳ,͵ͳ͹ ˋ B୬ = ͵ʹ,͵Ͳ ˏ. ɉɪɢɧɢɦɚɟɦ 

ɲɢɪɢɧɭ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ B୬ = ͵ʹ,͵Ͳ ˏ.  
 
6.3.2 Ɋɚɡɪɟɡɤɚ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɲɜɚɦɢ 

 

ȼ ɩɥɨɬɢɧɚɯ ɧɚ ɧɟɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɪɚɡɪɟɡɤɭ ɲɜɚɦɢ ɜ ɨɫɧɨɜɧɨɦ 
ɩɪɨɢɡɜɨɞɹɬ ɩɨ ɨɫɹɦ ɛɵɱɤɨɜ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɜɨɡɦɨɠɧɨɫɬɢ ɡɚɤɥɢɧɢɜɚɧɢɹ ɡɚɬɜɨɪɨɜ. 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɚ ɫɭɝɥɢɧɢɫɬɵɯ ɝɪɭɧɬɚɯ ɪɚɡɪɟɡɚɸɬ ɤɚɠɞɵɣ ɛɵɤ. Ɋɚɫɫɬɨɹɧɢɟ 
ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɧɨ–ɨɫɚɞɨɱɧɵɦɢ ɲɜɚɦɢ 20ɦ. 

 Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɧɚɩɪɹɠɟɧɢɣ ɭɫɬɪɚɢɜɚɟɦ ɲɜɵ–ɧɚɞɪɟɡɵ 
ɦɟɠɞɭ ɛɵɤɨɦ ɢ ɜɨɞɨɫɥɢɜɨɦ ɨɬ ɝɪɟɛɧɹ ɞɨ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ. 

ɒɢɪɢɧɚ ɞɟɮɨɪɦɚɰɢɨɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɧɨ–ɨɫɚɞɨɱɧɵɯ ɲɜɨɜ ɪɚɜɧɹɟɬɫɹ 4 ɫɦ ɜ 
ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɢ 1 ɫɦ ɜ ɩɪɟɞɟɥɚɯ ɮɭɧɞɚɦɟɧɬɧɨɣ ɩɥɢɬɵ. ɒɢɪɢɧɚ ɲɜɨɜ–ɧɚɞɪɟɡɨɜ 
− 1 ɫɦ. 
 

6.3.3 Ȼɵɤɢ 
 
Ɋɚɡɪɟɡɧɨɣ ɛɵɤ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɩɨɥɭɛɵɤɨɜ. Ɍɨɥɳɢɧɭ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 3 ɦ. 

Ɍɨɥɳɢɧɭ ɩɚɡɨɜɨɝɨ ɩɟɪɟɲɟɣɤɚ ɛɵɤɚ ɩɪɢɧɢɦɚɟɦ 1,4 ɦ. Ƚɨɥɨɜɧɚɹ ɱɚɫɬɶ ɛɵɤɚ ɢɦɟɟɬ 
ɨɛɬɟɤɚɟɦɭɸ ɜ ɩɥɚɧɟ ɮɨɪɦɭ. Ɋɚɡɦɟɪɵ ɩɚɡɨɜ ɪɟɦɨɧɬɧɨɝɨ ɡɚɬɜɨɪɚ ɢ ɪɚɛɨɱɟɝɨ 
ɡɚɬɜɨɪɚ 1 ɦ. Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɩɚɡɚɦɢ 1,2 ɦ. Ɋɚɡɪɟɡ ɛɵɤɨɜ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ 
ɪɢɫɭɧɤɟ 6.3.2. 
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Ɋɢɫɭɧɨɤ 6.3.2 – Ɋɚɡɪɟɡ ɛɵɤɨɜ  

 
6.3.4 ɍɫɬɨɢ 
 

ɍɫɬɨɢ ɩɥɨɬɢɧ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɡɚɳɢɬɵ ɩɪɢɦɵɤɚɸɳɟɣ ɤ ɜɨɞɨɫɥɢɜɭ 
ɡɟɦɥɹɧɨɣ ɩɥɨɬɢɧɵ, ɢɥɢ ɛɟɪɟɝɚ ɨɬ ɪɚɡɦɵɜɚ ɜɨɞɨɣ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɱɟɪɟɡ ɜɨɞɨɫɥɢɜ; 
ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɥɚɜɧɨɝɨ ɩɨɞɯɨɞɚ ɩɨɬɨɤɚ ɤ ɜɨɞɨɫɥɢɜɭ ɢ ɩɥɚɜɧɨɝɨ ɟɝɨ ɪɚɫɬɟɤɚɧɢɹ 
ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ; ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɩɚɫɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɮɢɥɶɬɪɚɰɢɢ ɜ ɡɨɧɟ 
ɩɪɢɦɵɤɚɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ ɤ ɡɟɦɥɹɧɨɣ ɢɥɢ ɛɟɪɟɝɭ; ɬɚɤɠɟ ɨɧɢ ɫɥɭɠɚɬ 
ɨɩɨɪɚɦɢ ɞɥɹ ɡɚɬɜɨɪɨɜ ɢ ɦɨɫɬɨɜ. 

 ɇɟɨɛɯɨɞɢɦɨ ɩɪɢɦɟɧɢɬɶ ɞɜɚ ɬɢɩɚ ɭɫɬɨɟɜ: 
a. ɋɨɩɪɹɝɚɸɳɢɟ ɭɫɬɨɢ, ɭɫɬɪɚɢɜɚɟɦɵɟ ɞɥɹ ɫɨɩɪɹɠɟɧɢɹ ɜɨɞɨɫɥɢɜɧɨɣ 

ɩɥɨɬɢɧɵ ɫ ɝɪɭɧɬɨɜɨɣ ɢɥɢ ɫ ɛɟɪɟɝɨɦ (ɛɟɪɟɝɨɜɨɣ ɭɫɬɨɣ). 
b.  Ɋɚɡɞɟɥɶɧɵɟ (ɜ ɜɢɞɟ ɪɚɡɞɟɥɶɧɵɯ ɫɬɟɧɨɤ), ɤɨɬɨɪɵɟ ɨɬɞɟɥɹɸɬ ɜɨɞɨɫɥɢɜ ɨɬ 

ɝɥɭɯɨɣ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɢɥɢ ɡɞɚɧɢɹ Ƚɗɋ. 
 

6.3.5 Ⱦɪɟɧɚɠ ɬɟɥɚ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ 
 
Ⱦɢɚɦɟɬɪ ɜɟɪɬɢɤɚɥɶɧɵɯ ɞɪɟɧɚɠɧɵɯ ɫɤɜɚɠɢɧ ɩɪɢɧɹɬ 30 ɫɦ; ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 

ɨɫɹɦɢ ɞɪɟɧ − 2 ɦ. 
Ƚɨɪɢɡɨɧɬɚɥɶɧɵɟ ɞɪɟɧɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɳɚɞɶɸ 400ɫɦ2 

ɪɚɫɩɨɥɨɠɟɧɵ ɩɨ ɜɵɫɨɬɟ ɩɥɨɬɢɧɵ ɱɟɪɟɡ 2 ɦ ɦɟɠɞɭ ɫɦɨɬɪɨɜɵɦɢ ɲɚɯɬɚɦɢ. 
Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ ɞɪɟɧɚɠɚ ɞɪa , ɚ ɬɚɤɠɟ ɞɨ 

ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ ɫɥɟɞɭɟɬ ɧɚɡɧɚɱɚɬɶ ɧɟ ɦɟɧɟɟ 2 ɦ ɩɪɢ 
ɫɨɛɥɸɞɟɧɢɢ ɭɫɥɨɜɢɹ: 

 

ɞɪ
ɤɪ, 

,d n

m

H
a

I


                                     (6.63) 

 

ɝɞɟ dH  − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ; 

       n  − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɫɨɨɪɭɠɟɧɢɹ; 
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       ɤɪ, mI
 
− ɤɪɢɬɢɱɟɫɤɢɣ ɫɪɟɞɧɢɣ ɝɪɚɞɢɟɧɬ ɧɚɩɨɪɚ ɞɥɹ ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɪɚɜɧɵɣ 

25. 
          ܽˇ˓ = ͵͸,Ͳ ∙ ͳ,ʹʹͷ = ͳ,͹͵ ˏ 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢɦɟɦ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɧɚɩɨɪɧɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɞɨ ɨɫɢ 

ɞɪɟɧɚɠɚ, ɚ ɬɚɤɠɟ ɞɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɪɨɞɨɥɶɧɨɣ ɝɚɥɟɪɟɢ 3 ɦ. 
 

6.3.6 Ƚɚɥɟɪɟɢ ɜ ɬɟɥɟ ɩɥɨɬɢɧɵ 
 

ȼ ɬɟɥɟ ɩɥɨɬɢɧɵ ɭɫɬɪɚɢɜɚɟɦ ɩɪɨɞɨɥɶɧɵɟ ɢ ɩɨɩɟɪɟɱɧɵɟ ɝɚɥɟɪɟɢ ɫ ɲɚɝɨɦ 18 
ɦ ɩɨ ɜɵɫɨɬɟ ɧɚ ɨɬɦɟɬɤɚɯ 27,00 ɢ 48,00 ɦ. 

Ƚɚɥɟɪɟɢ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɞɥɹ ɫɛɨɪɚ ɢ ɨɬɜɨɞɚ ɜɨɞɵ, ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ 
ɛɟɬɨɧɚ ɩɥɨɬɢɧɵ ɢ ɭɩɥɨɬɧɟɧɢɹ ɲɜɨɜ, ɪɚɡɦɟɳɟɧɢɹ ɄɂȺ ɢ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ 
ɤɨɦɦɭɧɢɤɚɰɢɣ. Ɋɚɡɦɟɪɵ ɝɚɥɟɪɟɣ ɢɦɟɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɧɚɱɟɧɢɹ: ɲɢɪɢɧɚ 2,0 ɦ, 
ɜɵɫɨɬɚ 3,0 ɦ. 

 
6.4 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɨɬɞɟɥɶɧɵɯ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 

ɩɥɨɬɢɧɵ 
 

6.4.1 ɉɨɧɭɪ 
 

ɇɚɡɧɚɱɟɧɢɟ ɩɨɧɭɪɚ − ɭɦɟɧɶɲɚɬɶ ɮɢɥɶɬɪɚɰɢɨɧɧɵɣ ɪɚɫɯɨɞ ɢ ɫɧɢɠɚɬɶ 
ɩɪɨɬɢɜɨɮɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɨɫɧɨɜɚɧɢɢ ɩɥɨɬɢɧɵ ɩɭɬɟɦ ɭɞɥɢɧɟɧɢɹ ɩɭɬɟɣ 
ɮɢɥɶɬɪɚɰɢɢ. 

Ⱦɥɹ ɫɭɝɥɢɧɢɫɬɨɝɨ ɨɫɧɨɜɚɧɢɹ ɜɵɛɪɚɧ ɛɟɬɨɧɧɵɣ ɩɨɧɭɪ. 
Ⱦɥɢɧɭ ɩɨɧɭɪɚ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ (6.64): 
 ݈˒ˑː˖˓˃ = ͳ ∙ ሺ∆ʜʞʢ − ∆ʢʜʐ௠𝑖௡ሻ = ͳ ∙ ሺ͸͵,ͲͲ − ʹͺ,ͶͲሻ = ͵Ͷ,͸ˏ           (6.64) 

 
6.4.2 Ⱦɪɟɧɚɠɧɵɟ ɭɫɬɪɨɣɫɬɜɚ ɜ ɨɫɧɨɜɚɧɢɢ 
 

Ⱦɥɹ ɨɬɜɨɞɚ ɮɢɥɶɬɪɭɸɳɟɣɫɹ ɜɨɞɵ, ɫɧɢɠɟɧɢɹ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ 
ɫɨɨɪɭɠɟɧɢɟ, ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɪɚɡɪɭɲɟɧɢɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɩɨɞ ɩɨɞɨɲɜɨɣ 
ɭɫɬɪɚɢɜɚɟɬɫɹ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɬɪɟɯɫɥɨɣɧɵɣ ɩɥɚɫɬɨɜɵɣ ɞɪɟɧɚɠ ɫ ɭɫɬɪɨɣɫɬɜɨɦ 
ɨɛɪɚɬɧɨɝɨ ɮɢɥɶɬɪɚ. Ɍɚɤ ɠɟ ɞɪɟɧɚɠ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɞ ɜɨɞɨɛɨɟɦ ɢ ɪɢɫɛɟɪɦɨɣ.  

 
6.5 Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɧɢɠɧɟɝɨ ɛɶɟɮɚ 

 
6.5.1 ȼɨɞɨɛɨɣ 

 

ȼɨɞɨɛɨɣ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɝɚɲɟɧɢɹ ɷɧɟɪɝɢɢ ɩɨɬɨɤɚ, ɫɯɨɞɹɳɟɝɨ ɫ ɜɨɞɨɫɥɢɜɚ, 
ɢ ɭɫɬɪɚɢɜɚɟɬɫɹ ɜ ɜɢɞɟ ɠɟɥɟɡɨɛɟɬɨɧɧɨɣ ɩɥɢɬɵ. 
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Ɍɨɥɳɢɧɚ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ ɪɚɧɟɟ ɩɨ ɮɨɪɦɭɥɟ 6.57: 
˅ߜ            = ͵,ͺ͹ ˏ 
  
Ⱦɥɢɧɭ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɵ ɨɩɪɟɞɟɥɢɦ ɩɨ ɮɨɪɦɭɥɟ: 
          ݈˅ˑˇˑ˄ˑя = ͵ ∙  ℎ௖′′,                                                                                                        (6.65) 
  

ɝɞɟ ℎ௖′′ˋ ℎ௖′  – ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ 6.57 ɢ 6.58. 
          ݈˅ˑˇˑ˄ˑя = ͵ ∙  ℎ௖′′ = ͵ͷ,͸ ˏ.  
 

6.5.2 Ɋɢɫɛɟɪɦɚ 
 

Ɋɢɫɛɟɪɦɚ − ɭɱɚɫɬɨɤ ɡɚ ɜɨɞɨɛɨɟɦ, ɩɪɟɞɧɚɡɧɚɱɟɧɧɵɣ ɞɥɹ ɭɫɩɨɤɨɟɧɢɹ ɢ 
ɪɚɫɫɟɹɧɢɹ ɩɨɬɨɤɚ. ȼɵɩɨɥɧɟɧ ɢɡ ɛɟɬɨɧɧɵɯ ɩɥɢɬ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ ɲɚɯɦɚɬɧɨɦ 
ɩɨɪɹɞɤɟ. 

 Ɍɨɥɳɢɧɚ ɩɥɢɬ ɪɢɫɛɟɪɦɵ 1–ɝɨ ɪɹɞɚ ɪɚɜɧɚ 1,86 ɦ, 2–ɝɨ 1 ɦ, 3–ɝɨ 0,8 ɦ, 4–ɝɨ 
0,5 ɦ. ɉɥɢɬɵ ɛɟɬɨɧɢɪɭɸɬcɹ ɧɚ ɦɟɫɬɟ, ɜɵɩɨɥɧɟɧɵ  ɩɪɹɦɨɭɝɨɥɶɧɵɦɢ, ɪɚɡɦɟɪɨɦ 8 
x 11ɦ. ɉɥɢɬɵ ɢɦɟɸɬ ɞɪɟɧɚɠɧɵɟ ɨɬɜɟɪɫɬɢɹ 0,25 ɦ, ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɞɪɭɝ ɨɬ ɞɪɭɝɚ ɜ 
ɩɥɚɧɟ ɞɨ 5 ɦ. 

Ⱦɥɢɧɚ ɪɢɫɛɟɪɦɵ ɪɚɜɧɚ: 
          ݈˓ = ͻ ∙ ሺℎ௖′′ − ℎ௖′ ሻ − ݈˅ˑˇˑ˄ˑя,                                                                                (6.66) 
 

ɝɞɟ ℎ௖′′ˋ ℎ௖′  – ɫɨɩɪɹɠɟɧɧɵɟ ɝɥɭɛɢɧɵ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨ ɮɨɪɦɭɥɚɦ 6.57 ɢ 6.58. 
          ݈˓ = ͻ ∙ ሺͳͳ,ͺͺ − ͳ,ͳͶሻ − ͵ͷ,͸ ≈ ͸ͳ,ͳ ˏ.   
 

6.5.3 Ʉɨɜɲ 
 

Ʉɨɧɰɟɜɨɣ ɭɱɚɫɬɨɤ ɪɢɫɛɟɪɦɵ ɧɚ ɧɟɫɤɚɥɶɧɨɦ ɨɫɧɨɜɚɧɢɢ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɜɢɞɟ 
ɤɨɜɲɚ. 

Ƚɥɭɛɢɧɚ ɤɨɜɲɚ (ɦ) ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
 

ɪ
max ɪ

ɧ

q
h K

V
= ,                                             (6.67) 

 

ɝɞɟ ɪK
 
− ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɭɫɥɨɜɢɣ ɪɚɡɦɵɜɚ (1,05÷1,1); 

      ɪq
 
− ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɧɚ ɪɢɫɛɟɪɦɟ; 

      Vɧ − ɧɟɪɚɡɦɵɜɚɸɳɚɹ ɫɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɞɥɹ ɝɪɭɧɬɚ ɞɧɚ ɪɟɤɢ ɩɪɢ ɝɥɭɛɢɧɟ 
ɩɨɬɨɤɚ hɇȻ = 1 ɦ, ɞɥɹ ɫɭɝɥɢɧɤɚ ɪɚɜɧɚ 1 ɦ/ɫ. 
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        ℎ௠௔௫ = ͳ,ͳ ∙ √͵Ͳ,ͳͲͳ = ͸ ˏ. 
Ⱦɧɨ ɤɨɜɲɚ ɩɪɢɤɪɵɬɨ ɫɥɨɟɦ ɦɟɥɤɨɝɨ ɤɚɦɧɹ ɬɨɥɳɢɧɨɣ 2 ɦ. ɍɤɥɨɧ ɨɬɤɨɫɨɜ 

ɤɨɜɲɚ 1:4 ÷ 1:2. 
 

6.6 Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ 
 
Ɏɢɥɶɬɪɚɰɢɨɧɧɵɟ ɪɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɫ ɰɟɥɶɸ ɨɛɨɫɧɨɜɚɧɢɹ ɫɨɫɬɚɜɚ ɷɥɟɦɟɧɬɨɜ 

ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɢɯ ɪɚɡɦɟɪɨɜ ɢ ɨɱɟɪɬɚɧɢɹ, ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɨɩɪɟɞɟɥɟɧɢɟɦ 
ɜɟɥɢɱɢɧɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɮɥɸɬɛɟɬ, ɨɩɪɟɞɟɥɟɧɢɹ ɝɪɚɞɢɟɧɬɨɜ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɩɨɬɨɤɚ. Ɋɚɫɱɟɬɵ ɩɪɨɜɨɞɹɬ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɪɚɫɱɟɬɧɨɝɨ ɫɥɭɱɚɹ ( ɜ 
ȼȻ ∇ʜʞʢ = ͸͵,ͲͲ ˏ, ɜ ɇȻ ∇ʢʜʐ௠𝑖௡ = ʹͺ,ͶͲ ˏ, ɩɪɢ ɩɪɨɩɭɫɤɟ ܳ˔˃ː = ͸ͷ ˏଷ/ܿሻ. 

Ɏɢɥɶɬɪɚɰɢɨɧɧɨɟ ɞɚɜɥɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɭɞɥɢɧёɧɧɨɣ ɤɨɧɬɭɪɧɨɣ 
ɥɢɧɢɢ. 

Ɍɚɤ ɤɚɤ ɜ ɨɫɧɨɜɚɧɢɟ ɨɬɫɭɬɫɬɜɭɟɬ ɜɨɞɨɭɩɨɪ, ɩɪɨɢɡɜɟɞɟɦ ɪɚɫɱɟɬ ɚɤɬɢɜɧɨɣ 
ɝɥɭɛɢɧɵ ɮɢɥɶɬɪɚɰɢɢ ܶ˃ ˍ˕. 

Ⱦɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɪɚɫɫɱɢɬɚɬɶ ܶ˃ ˍ˕, ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɨɬɧɨɲɟɧɢɟ: 
         ௟బௌబ = ଺ହ,ଷ଼,ଽ = ͹,͵ ˏ,                                                                                                       (6.68) 

 
ɝɞɟ ݈଴ 

− ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶ; 

      ܵ ଴  
− ɞɥɢɧɚ ɩɪɨɟɤɰɢɢ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɧɚ ɜɟɪɬɢɤɚɥɶ. 

       
ɉɨ ɬɚɛɥɢɰɟ 6.6.1 ɜɵɛɢɪɚɟɦ ɮɨɪɦɭɥɭ ɪɚɫɱɟɬɚ ɚɤɬɢɜɧɨɣ ɝɥɭɛɢɧɵ 

ɮɢɥɶɬɪɚɰɢɢ. 
 

Ɍɚɛɥɢɰɚ 6.6.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɚɤɬɢɜɧɨɣ ɡɨɧɵ ɮɢɥɶɬɪɚɰɢɢ − ܶ˃ ˍ˕ 

l0/S0 Ɍɚ 
l0/S0  ≥ 5,0 0,5 l0 

3..4 ≤ l0/S0 < 5,0 2,5 S0 
1,0 ≤ l0/S0 < 3,4 0,8 S0+ 0,5 l0 

0 <l0/S0 <1,0 S0+ 0,3l0 
 

Ɍɚɤ ɤɚɤ l0/S0  ≥ 5,0, ɬɨɝɞɚ: 
          ܶ˃ ˍ˕ = Ͳ,ͷ ∙ ݈଴ = Ͳ,ͷ ∗ ͸ͷ,͵ = ͵ʹ,͹ ˏ.                                                                (6.69) 
 

Ⱦɚɥɟɟ ɨɩɪɟɞɟɥɹɟɦ  ʡ˔˓ – ɫɪɟɞɧɟɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɬɞɟɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ 
ɭɱɚɫɬɤɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ, ɜɤɥɸɱɚɹ ɭɱɚɫɬɤɢ ɞɧɚ ɜ ɜɟɪɯɧɟɦ ɢ ɧɢɠɧɟɦ ɛɶɟɮɟ, 
ɞɨ ɜɨɞɨɭɩɨɪɚ (ɪɟɚɥɶɧɨɝɨ ɢɥɢ ɜɢɪɬɭɚɥɶɧɨɝɨ), ɞɚɧɧɵɟ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɭ 6.6.2. 
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Ɍɚɛɥɢɰɚ 6.6.2 –Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɨɬɞɟɥɶɧɵɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɭɱɚɫɬɤɨɜ ɩɨɞɡɟɦɧɨɝɨ 
ɤɨɧɬɭɪɚ 

ɉɚɪɚɦɟɬɪ Ɂɧɚɱɟɧɢɟ 

Ɍ1 32,7 

Ɍ2 29,4 

Ɍ3 23,7 

Ɍ4 26,7 

Ɍ5 23,7 

Ɍ6 32,7 

ɌɋɊ=(∑Ɍ1÷Ɍ6)/6 28,2 

 

 ɉɨɫɥɟ ɨɬɤɥɚɞɵɜɚɸɬ ɩɨɫɬɟɩɟɧɧɨ ɞɥɢɧɵ ɷɥɟɦɟɧɬɨɜ ɩɨɞɡɟɦɧɨɝɨ ɤɨɧɬɭɪɚ ɢ 
ɧɚ ɤɚɠɞɨɦ ɭɱɚɫɬɤɟ ɨɬɤɥɚɞɵɜɚɸɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɨɬɟɪɢ ɧɚɩɨɪɚ.  
 

6.7 Ɉɩɪɟɞɟɥɟɧɢɟ ɨɫɧɨɜɧɵɯ ɧɚɝɪɭɡɨɤ ɧɚ ɩɥɨɬɢɧɭ 
 

6.7.1 ȼɟɫ ɫɨɨɪɭɠɟɧɢɹ 
 

ɉɥɨɳɚɞɶ ɩɥɨɬɢɧɵ ɢ ɛɵɤɚ ɜ ɩɨɩɟɪɟɱɧɨɦ ɫɟɱɟɧɢɢ, ɚ ɬɚɤɠɟ ɬɨɱɤɚ ɰɟɧɬɪɚ ɦɚɫɫ G˒ˎ ˋ G˄ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɩɪɨɝɪɚɦɦɟ AutoCad. 
ɉɥɨɳɚɞɶ ɩɥɨɬɢɧɵ: 
             S˒ˎ =  ͹ͻͺ,͸ˏଶ 

 

ɉɥɨɳɚɞɶ ɛɵɤɚ: 
 S˄ = ͳ͵ͳ͹,Ͷ ˏଶ. 
 
ȼɟɫ 1 ɩ.ɦ ɜɨɞɨɫɥɢɜɧɨɣ ɱɚɫɬɢ ɩɥɨɬɢɧɵ: 
            G˒ˎ = ୗ˒ˎ∙ୠ∙୥∙஡˄ୠ+ஔ˄ = ଻ଽ଼,଺ ∙ଽ∙ଽ,଼ଵ∙ଶସ଴଴ଽ+ଷ = ͳͶͳͲͳ,͸ͺ ˍʜ ˏ⁄ ,                                    (6.70) 

 
ɝɞɟ S˒ˎ − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɩɥɨɬɢɧɵ;  b − ɲɢɪɢɧɚ ɩɪɨɥɟɬɚ;  ρ˄ − ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ;  Ɂ˄ − ɬɨɥɳɢɧɚ ɛɵɤɚ. 

ȼɟɫ ɛɵɤɚ: 
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G˄ = ୗ˄∙ஔ˄∙୥∙஡˄ୠ+ஔ˄ = ଵଷଵ଻,ସ∙ଷ∙ଽ,଼ଵ∙ଶସ଴଴ଽ+ଷ = ͹͹ͷͶ,ʹͺ ˍʜ ˏ⁄ ,                                    (6.71) 

 
ȼɟɫ ɩɥɨɫɤɨɝɨ ɡɚɬɜɨɪɚ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ɋ.Ȼɟɪɟɡɢɧɫɤɨɝɨ: 
            Qˊ ≈ Ͳ,Ͳͷͷ ∙ f ∙ √f ∙ g = Ͳ,Ͳͷͷ ∙ ͹͸,ͷ ∙ √͹͸,ͷ ∙ ͻ,ͺͳ ≈ ͵͸ͳ,Ͳͳ ˍʜ,            (6.72) 
 

ɝɞɟ f − ɩɥɨɳɚɞɶ ɡɚɬɜɨɪɚ: 
 f = ሺ∇ʣʞʢ − ∇ʒʑ + Ͳ,ͷሻ ∙ b;             (6.73) 

 f = ሺ͸Ͷ,ͲͲ − ͷ͸,ͲͲ + Ͳ,ͷሻ ∙ ͻ = ͹͸,ͷ ˏଶ. 
 
ȼɟɫ ɡɚɬɜɨɪɚ ɩɪɢɜɨɞɢɦ ɤ 1 ɩ.ɦ ɞɥɢɧɵ ɫɟɤɰɢɢ: 
ˊݍ             = ୕ˊୠ+ஔ˄ = ଷ଺ଵ,଴ଵଽ+ଷ = ͵Ͳ,Ͳͺ ˍʜ ˏ⁄ ,                                                                     (6.74) 

 
6.7.2 Ɋɚɫɱёɬɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ 

 
Ƚɨɪɢɡɨɧɬɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ: 
ɋɨ ɫɬɨɪɨɧɵ ɜɟɪɯɧɟɝɨ ɛɶɟɮɚ: 
 T˅ = ஡౭୥୦భమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙ସଵ,଼଼మ∙ଵ଴−యଶ = ͺ͸Ͳ͵,Ͳͷ ˍʜ ˏ⁄ ,                                   (6.75) 

 hଵ = ∇ʜʞʢ − ∇ʞʝʓ = ͸͵,ͲͲ − ʹͳ,ͳʹ = Ͷͳ,ͺͺˏ.                                      (6.76)
                    
ɋɨ ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 Tː = ஡౭୥୦మమଶ = ଵ଴଴଴∙ଽ,଼ଵ∙଻,ଶ଼ మ∙ଵ଴−యଶ = ʹͷͻ,ͻ͸ ˍʜ ˏ⁄ ,                                       (6.77) 

 hଶ = ∇ʢʜʐ୫୧୬ − ∇ʞʝʓ = ʹͺ,ͶͲ − ʹͳ,ͳʹ = ͹,ʹͺ ˏ,                                    (6.78)  
           

ɝɞɟ ∇ʢʜʐ୫୧୬ = ʹͺ,ͶͲ − ˖˓ˑ˅ˈː˟ ˅ˑˇ˞ ˅ ʜʐ ˒˓ˋ Q˔˃ː = ͸ͷ ˏଷ/˔. 
 

ȼɟɪɬɢɤɚɥɶɧɚɹ ɫɨɫɬɚɜɥɹɸɳɚɹ ɫɢɥɵ ɝɢɞɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜɨɞɵ ɫɨ 
ɫɬɨɪɨɧɵ ɧɢɠɧɟɝɨ ɛɶɟɮɚ: 
 

ɧ
ɧ ɷɩwW gS= ,                                      (6.79) 

 
ɝɞɟ ɧ

ɷɩS  − ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɬɟɥɚ ɞɚɜɥɟɧɢɹ. 
            ܹː = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ʹ,͹ͺ ∙ ͳͲ−ଷ = ʹ͹,ʹ͹ ˍʜ ˏ⁄   
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6.7.3 Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ 
 

Ⱦɚɜɥɟɧɢɸ ɫɬɨɥɛɚ ɜɨɞɵ ɨɬ ɭɪɨɜɧɹ ɧɢɠɧɟɝɨ ɛɶɟɮɚ ɞɨ ɨɬɦɟɬɤɢ ɩɨɞɨɲɜɵ: 
 
  ɜɡɜ wp gh= ,                                                    (6.80) 
 

ɝɞɟ minɍɇȻ ɩɨɞh = − . 
˅ˊ˅݌              = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ሺʹͺ,ͶͲ − ʹͳ,ͳʹሻ = ͶͳͲ,ͺͶ ˍʜ 
 
ɋɢɥɚ ɜɡɜɟɲɢɜɚɸɳɟɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ: 
 W˅ˊ˅ = ρ୵ ∙ g ∙ ܵˠ˒;                                                   (6.81) 
 W˅ˊ˅ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ͹Ͷ,Ͳ = ͳ͹Ͳ͸,ͻͶ ˍʜ/ˏ. 

 
6.7.4 ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ 

 

ȼ ɤɚɱɟɫɬɜɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɩɥɨɬɢɧɭ ɭɱɢɬɵɜɚɸɬ ɱɚɫɬɶ ɷɩɸɪɵ 
ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɨɞɨɲɜɭ 
ɩɥɨɬɢɧɵ: 

ɋɢɥɚ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ ɧɚ ɩɨɞɨɲɜɭ ɫɨɨɪɭɠɟɧɢɹ: 
 W˗ = ρ୵ ∙ g ∙ S˗ = ͳͲͲͲ ∙ ͻ,ͺͳ ∙ ͳ͸͹,Ͳ = ͳ͸͵ͺ,ʹ͹ ˍʜ/ˏ.        (6.82) 
 

ɝɞɟ ɷɩS  − ɩɥɨɳɚɞɶ ɷɩɸɪɵ ɮɢɥɶɬɪɚɰɢɨɧɧɨɝɨ ɞɚɜɥɟɧɢɹ, ɞɟɣɫɬɜɭɸɳɟɝɨ ɧɚ ɩɨɞɨɲɜɭ 
ɩɥɨɬɢɧɵ, ɤɚɤ ɢ ɪɚɧɟɟ ɨɪɞɢɧɚɬɵ ɷɩɸɪɵ ɩɪɢɜɟɞɟɧɵ ɜ ɦ. ɜɨɞ. ɫɬ 
 

6.7.5 Ⱦɚɜɥɟɧɢɟ ɝɪɭɧɬɚ 
 

Ⱦɚɜɥɟɧɢɟ ɧɚɧɨɫɨɜ ɧɚ ɜɟɪɬɢɤɚɥɶɧɭɸ ɝɪɚɧɶ: 
 pː = ɀː ∙ hː ∙ tgଶ ቀͶͷ − φଶː ቁ = ͳͲ ∙ ʹ ∙ tgଶ ቀͶͷ − ଶ଴ଶ ቁ = ͻ,ͺͳ ˍʜ/ˏଶ,        (6.83) 

 
ɝɞɟ ɀː − ɭɞɟɥɶɧɵɣ ɜɟɫ ɧɚɧɨɫɨɜ ɜɨ ɜɡɜɟɲɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ ሺͻ ÷ ͳ͵ሻ ˍʜ/ˏଷ, 
ɩɪɢɧɢɦɚɟɦ  ɀː = ͳͲ ˍʜ/ˏଷ; hː − ɬɨɥɳɢɧɚ ɫɥɨɹ ɧɚɧɨɫɨɜ, ɩɪɢɧɢɦɚɟɦ ɨɬ ɭɪɨɜɧɹ ɡɚɢɥɟɧɢɹ ɞɧɚ, hː = ʹ ˏ; φː = ʹͲ° − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ ɧɚɧɨɫɨɜ.  

Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɞɚɜɥɟɧɢɹ ɧɚɧɨɫɨɜ ɧɚ 1 ɩ.ɦ.: 
             Eː = ୮ː୦ːଶ = ଽ,଼ଵ∙ଶଶ = ͻ,ͺͳˍʜ ˏ⁄  .                                                                       (6.84) 
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Ⱥɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ ɫɨ ɫɬɨɪɨɧɵ ȼȻ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. 

 ȼ ɬɨɱɤɟ ɩɪɢɧɚɞɥɟɠɚɳɟɣ ɝɪɚɧɢɰɟ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɫɥɨɹɦɢ ɝɪɭɧɬɚ, 
ɛɨɤɨɜɨɟ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɸɬ ɞɜɚɠɞɵ: ɫɱɢɬɚɹ ɷɬɭ ɬɨɱɤɭ ɩɪɢɧɚɞɥɟɠɚɳɭɸ 
ɜɟɪɯɧɟɦɭ ɫɥɨɸ, ɚ ɡɚɬɟɦ ɧɢɠɧɸɸ. 

Ⱦɥɹ ɫɥɨɹ ɧɚɫɵɩɢ ɞɚɜɥɟɧɢɟ ɝɪɭɧɬɚ (ɫɭɝɥɢɧɨɤ): 
 pଵ.ˆ˓′ = ɀːhːtgଶ ቀͶͷ − φˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ tg ቀͶͷ − φˆ˓ଶ ቁ;         (6.85) 

 pଵ.ˆ˓′ = ͳͲ ∙ ʹ ∙ tgଶ ቀͶͷ − ଷ଴ଶ ቁ − ʹ ∙ ͳͲ ∙ tg ቀͶͷ − ଷ଴ଶ ቁ = −Ͷ,ͺͺ ˍʜ/ˏଶ;  

 pଵ.ˆ˓′′ = ሺɀːhː+ɀ˅ˊ˅ ˆ˓hˆ˓ሻ ∙ tgଶ ቀͶͷ − φˆ˓ଶ ቁ − ʹ ∙ ˔ ∙ tg ቀͶͷ − φˆ˓ଶ ቁ;       (6.86) 

     pଵ.ˆ˓′′ = ሺͳͲ ∙ ʹ + ͳͶ,ͳͲ ∙ ͳ,ͷሻ ∙ tgଶ (Ͷͷ − ͵Ͳʹ) − ʹ ∙ ͳͲ ∙ tg (Ͷͷ − ͵Ͳʹ) =   = ʹ,Ͳͷ ˍʜ/ˏଶ; 
 ɀ˅ˊ˅ ˆ˓ = ɀ଴ − ሺͳ − n଴ሻɀ୵;                                                                              (6.87) 
            ɀ˅ˊ˅ ˆ˓ = ͳͻ,ͷ − ሺͳ − Ͳ,Ͷͷሻ ∙ ͻ,ͺͳ = ͳͶ,ͳͲ ˍʜ/ˏଷ, 
 

ɝɞɟ ˔ − ɫɰɟɩɥɟɧɢɟ ɝɪɭɧɬɚ, ɪɚɜɧɨɟ 10 ɤɉɚ; ɀ଴ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɩɪɢɧɢɦɚɟɦ ɪɚɜɧɵɦ 19,5 ɤɇ/ˏଷ; n଴ − ɩɨɪɢɫɬɨɫɬɶ ɫɭɯɨɝɨ ɝɪɭɧɬɚ, ɪɚɜɧɚɹ 0,45; ɀ୵ − ɭɞɟɥɶɧɵɣ ɜɟɫ ɜɨɞɵ; hˆ˓ − ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ, ɪɚɜɧɚɹ 1,5 ɦ; φˆ˓ − ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ, ɪɚɜɧɵɣ 30°, ɢɫɯɨɞɹ ɢɡ ɨɫɧɨɜɚɧɢɹ. 
 

 ɋɥɟɞɭɸɳɢɣ ɫɥɨɣ ɝɪɭɧɬɚ – ɫɥɨɣ ɨɫɧɨɜɚɧɢɹ ɞɨ ɩɨɞɨɲɜɵ, ɤɨɬɨɪɵɣ ɫɨɫɬɨɢɬ ɢɡ 
ɫɭɝɥɢɧɤɚ. ɋɰɟɩɥɟɧɢɟ ܿ = ͳͲ ˍʜ ˏଶ⁄ , ɭɝɨɥ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɟɧɢɹ 𝜑˒ˑː = ͵Ͳ଴, 
ɬɨɥɳɢɧɚ ɫɥɨɹ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ 0,4 ɦ, ݊˒ˑː = Ͳ,Ͷͷ. 

 pଶ.ˆ˓′ = ሺɀːhː+ɀ˅ˊ˅ ˆ˓hˆ˓ሻ ∙ tgଶ ቀͶͷ − φˑ˔ːˑ˅ଶ ቁ − ʹ ∙ ˔ ∙ tg ቀͶͷ − φˑ˔ːˑ˅ଶ ቁ;   (6.88)               

            pଶ.ˆ˓′ = ሺͳͲ ∙ ʹ + ͳͶ,ͳͲ ∙ ͳ,ͷሻ ∙ tgଶ (Ͷͷ − ͵Ͳʹ) − ʹ ∙ ͳͲ ∙ tg (Ͷͷ − ͵Ͳʹ)=  ʹ,ͲͶˍʜ/ˏଶ.  
 ɀ˅ˊ˅ ˑ˔ːˑ˅ = ɀ଴ − ሺͳ − n଴ሻɀ୵,                                                                       (6.89) 

            ɀ˅ˊ˅ ˑ˔ːˑ˅ = ͳͻ,ͷ − ሺͳ − Ͳ,Ͷͷሻ ∙ ͻ,ͺͳ = ͳͶ,ͳͲ ˍʜ/ˏଷ, 
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pଷ.ˆ˓′′ = ሺɀːhː+ɀ˅ˊ˅ ˆ˓hˆ˓ + ɀ˅ˊ˅ ˑ˔ːˑ˅ℎˑ˔ːˑ˅ሻ ∙ tgଶ ቀͶͷ − φˑ˔ːˑ˅ଶ ቁ − ʹ ∙ ˔ ∙tg ቀͶͷ − φˑ˔ːˑ˅ଶ ቁ;                                                                                                       (6.90) 

            pଷ.ˆ˓′′ = ሺͳͲ ∙ ʹ + ͳͶ,ͳͲ ∙ ͳ,ͷ + ͳͶ,ͳͲ ∙ ʹ,ʹሻ ∙ tgଶ (Ͷͷ − ͵Ͳʹ) − ʹ ∙ ͳͲ∙ tg (Ͷͷ − ͵Ͳʹ) = ͳʹ,͵ͺˍʜ/ˏଶ.  
 

Ɉɩɪɟɞɟɥɢɦ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɭɸ ɚɤɬɢɜɧɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ ɤɚɠɞɨɝɨ ɫɥɨɹ 
ɝɪɭɧɬɚ: 

           Eଵ˃ˍ˕ = Sˠ˒ = ቀ୮భ.ˆ˓′+୮భ.ˆ˓′′ଶ ቁ hˆ˓.                                                                          (6.91) 

           Eଵ˃ˍ˕ = (−Ͷ,ͺͺ + ʹ,Ͳͷʹ ) ∙ ͳ,ͷ = −ʹ,ͳʹ ˍʜ ˏ⁄  

           Eଶ˃ˍ˕ = Sˠ˒ = ቀ୮య.ˆ˓′+୮య.ˆ˓′′ଶ ቁ hˆ˓.                                                                          (6.92) 

           Eଶ˃ˍ˕ = (ʹ,ͲͶ + ͳʹ,͵ͺʹ ) ∙ ʹ,ʹ = ͳͲ,Ͳ͸ ˍʜ ˏ⁄  

 
Ɍɚɤ ɤɚɤ ɩɪɢɫɭɬɫɬɜɭɸɬ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɡɧɚɱɟɧɢɟ, ɡɧɚɱɢɬ ɚɤɬɢɜɧɨɟ ɞɚɜɥɟɧɢɟ 

ɝɪɭɧɬɚ ɧɚ ȽɌɋ ɨɬɫɭɬɫɬɜɭɟɬ. 
 
6.7.6 Ɋɚɫɱёɬ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ 

 
Ɋɚɜɧɨɞɟɣɫɬɜɭɸɳɚɹ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɩɪɢ ɨɫɧɨɜɧɨɦ ɢ ɨɫɨɛɨɦ ɫɨɱɟɬɚɧɢɢ 

ɧɚɝɪɭɡɨɤ ɢ ɜɨɡɞɟɣɫɬɜɢɣ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɮɨɪɦɭɥɟ Ⱥ.Ʌ. Ɇɨɠɟɜɢɬɢɧɨɜɚ. 
 W˅ˑˎː = Ͳ,ͷ ∙ ρ୵ ∙ g ∙ hଵ% ∙ ቀλ̅ౚ஠ + ୦బଶ ቁ ;                                                               (6.93) 

 W˅ˑˎː = Ͳ,ͷ ∙ ͳͲͲͲ ∙ ͻ,ͺͳ ∙ Ͳ,ͺʹ ∙ (ͺ,ͳͶ͵,ͳͶ + Ͳ,ʹ͸ʹ ) = ͳͲ,ͻʹ ˍʜ 

 
ɝɞɟ  hଵ% − ɜɵɫɨɬɚ ɜɨɥɧ 1% ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ; ɉ̅ୢ − ɫɪɟɞɧɹɹ ɞɥɢɧɚ ɜɨɥɧɵ; h଴ − ɫɪɟɞɧɹɹ ɜɵɫɨɬɚ ɜɨɥɧɵ. 

 h଴ = ஠∙୦మభ%λ̅ౚ = ଷ,ଵସ⋅଴,଼ଶమ଼,ଵସ = Ͳ,ʹ͸ ˏ.                                                                    (6.94) 
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ɗɩɸɪɭ ɜɨɥɧɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɦɨɠɧɨ ɩɪɟɞɫɬɚɜɢɬɶ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɢɤɚ, 
ɨɫɧɨɜɚɧɢɟ ɤɨɬɨɪɨɝɨ ɩɚɪɚɥɥɟɥɶɧɨ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ, ɨɞɧɚ ɜɟɪɲɢɧɚ 
ɬɪɟɭɝɨɥɶɧɢɤɚ, ɥɟɠɚɳɚɹ ɧɚ ɨɫɧɨɜɚɧɢɢ, ɪɚɫɩɨɥɨɠɟɧɚ ɧɟ ɜɵɲɟ ͳ,ͳ ∙ hଵ% ɧɚɞ ɍȼȻ, ɚ 
ɞɪɭɝɚɹ ɧɟ ɧɢɠɟ ͺ ∙ hଵ% ɍȼȻ. 
 

6.8 Ɋɚɫɱёɬ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 

6.8.1 Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ 
 
Ɋɚɫɱɟɬ ɩɪɨɱɧɨɫɬɢ ɛɟɬɨɧɧɨɣ ɩɥɨɬɢɧɵ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɩɨ ɦɟɬɨɞɭ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɩɟɪɜɨɣ ɝɪɭɩɩɵ (ɩɨ ɧɟɩɪɢɝɨɞɧɨɫɬɢ ɤ ɷɤɫɩɥɭɚɬɚɰɢɢ). 
Ɋɚɫɱɟɬ ɩɥɨɬɢɧɵ ɩɪɨɜɨɞɢɬɫɹ ɛɟɡ ɭɱɟɬɚ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɜɨɡɞɟɣɫɬɜɢɣ. Ⱦɥɹ ɨɰɟɧɤɢ 
ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ ɜɜɨɞɹɬɫɹ ɤɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɫɱɟɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚɩɪɹɠɟɧɢɹ ɜ ɩɥɨɬɢɧɟ, ɤɨɬɨɪɵɟ ɡɚɬɟɦ ɫɪɚɜɧɢɜɚɸɬɫɹ ɫ 
ɤɪɢɬɟɪɢɹɦɢ ɩɪɨɱɧɨɫɬɢ. ȼ ɪɚɫɱɟɬɟ ɩɥɨɬɢɧɵ ɩɪɢɧɢɦɚɟɦ ɫɠɢɦɚɸɳɢɟ ɧɚɩɪɹɠɟɧɢɹ 
ɫɨ ɡɧɚɤɨɦ «−», ɚ ɪɚɫɬɹɝɢɜɚɸɳɢɟ ɫɨ ɡɧɚɤɨɦ «+». Ⱦɥɹ ɭɞɨɛɫɬɜɚ ɪɚɫɱɟɬɚ ɫɨɫɬɚɜɥɹɟɦ 
ɬɚɛɥɢɰɭ 6.8.1, ɜ ɤɨɬɨɪɭɸ ɜɧɟɫɟɧɵ ɧɚɝɪɭɡɤɢ, ɭɦɧɨɠɟɧɧɵɟ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɟ. Ɍɨɱɤɢ ɩɪɢɥɨɠɟɧɢɹ ɪɚɜɧɨɞɟɣɫɬɜɭɸɳɢɯ ɜɫɟɯ ɫɢɥ 
ɪɚɫɫɱɢɬɚɧɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ AutoCad. 
 
Ɍɚɛɥɢɰɚ 6.8.1 – Ɉɫɧɨɜɧɵɟ ɧɚɝɪɭɡɤɢ ɧɚ ɩɥɨɬɢɧɭ 

Ɉɛɨɡɧɚɱɟɧɢɟ 
ɫɢɥɵ 𝛄𝐟 ɇɚɩɪɚɜɥɟɧɢɟ 

ɫɢɥɵ 
Ɉɫɧɨɜɧɨɣ ɫɥɭɱɚɣ 

ɋɢɥɚ, 
ɤɇ 

ɉɥɟɱɨ, 
ɦ 

Ɇɨɦɟɧɬ, 
ɤɇ∙ɦ Tʑ 1 ՜ 8603,05 13,96 120098,58 Tʜ 1 ՚ 259,96 –2,44 –634,30 Wː 

 
1 ՝ 27,27 14,50 395,42 G˒ˎ 

 
0,95 ՝ 13396,60 –3,80 –50907,08 G˄ 0,95 ՝ 7366,57 –7,60 –55985,93 W˅ˊ˅ 1 ՛ 1706,94 0,00 0,00 W˗ 1 ՛ 1638,27 8,90 14580,60 Eː 1,2 ՜ 11,77 6,57 77,33 E˃ˍ˕ 1,2 ՜ 12,11 0,80 9,69 W˅ˑˎː 1 ՜ 10,92 40,61 443,46 qˊ 0,9 ՝ 27,07 –12,40 –335,67 

– – ∑ N 
17472,30 

 
 

∑ M 
27742,10 

 
  

Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɟɱɟɧɢɹɯ ɩɥɨɬɢɧɵ (ɩɪɢ 
ɪɚɫɱɟɬɟ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɞɥɢɧɵ): 

Ⱦɥɹ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
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           σ୳୷ = − ୒B౤ + ଺∙∑ ୑Bమ౤ ,                                                                                                 (6.95) 

 
ɝɞɟ N − ɧɨɪɦɚɥɶɧɚɹ ɫɢɥɚ, ɫɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; M − ɫɭɦɦɚ ɦɨɦɟɧɬɨɜ ɜɫɟɯ ɫɢɥ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ; B୬ − ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ. 

 
           N = Wː + G˄ + G˒ˎ − W˅ˊ˅ − W˗ + qˊ ;                                                          (6.96)          

             N = ʹ͹,ʹ͹ + ͳ͵͵ͻ͸,͸Ͳ + ͹͵͸͸,ͷ͹ − ͳ͹Ͳ͸,ͻͶ − ͳͶͷͺͲ,͸Ͳ +ʹ͹,Ͳ͹ =17472,30 ɤɇ; 
  σ୳୷ = − ͳ͹Ͷ͹ʹ,͵Ͳ    ͵ʹ,͵ + ͸ ∙ ʹ͹͹Ͷʹ,ͳͲ͵ʹ,͵ଶ = −͵ͺͳ,͵ͻ ˍʜ ˏଶ⁄ ; 
 σ୳୶ = σ୳୷ ∙ mଶ୳ − ɀ୵ ∙ H୳ୢ ∙ ሺͳ − mଶ୳ሻ;                                                        (6.97) 

             
 H୳ୢ = ∇ʜʞʢ − ∇ʞʝʓ = ͸͵,ͲͲ − ʹͳ,ͳʹ = Ͷͳ,ͺͺ ˏ,                                    (6.98)        

       
ɝɞɟ H୳ୢ − ɧɚɩɨɪ ɧɚɞ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ȼȻ. 
 m ୳ = tg Ƚଵ = Ͳ,                                                                                                    (6.99)
                  
ɝɞɟ Ƚଵ = Ͳ − ɡɚɥɨɠɟɧɢɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ. 

ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨ ɜɟɪɬɢɤɚɥɶɧɵɦ ɩɥɨɳɚɞɤɚɦ: 
 σ୳୶ = −͵ͺͳ,͵ͻ ∙ Ͳଶ − ͻ,ͺͳ ∙ Ͷͳ,ͺͺ ∙ ሺͳ − Ͳଶሻ = −ͶͳͲ,ͺͶ ˍʜ ˏଶ⁄ .         (6.100)     

 
Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ: 
 τ୳୶୷ = (ɀ୵ ∙ H୳ୢ + σ୳୷) ∙ m ୳;                                                                        (6.101)

        τ୳୶୷ = ሺͻ,ͺͳ ∙ Ͷͳ,ͺͺ − ͵ͺͳ,͵ͻሻ ∙ Ͳ = Ͳ ˍʜ/ˏଶ. 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 σ୳ଵ = σ୳୷ ∙ ሺͳ + mଶ୳ሻ + ɀ୵ ∙ H୳ୢ ∙ mଶ୳;                                                      (6.102)
        σ୳ଵ = −͵ͺͳ,͵ͻ ∙ ሺͳ + Ͳଶሻ + ͻ,ͺͳ ∙ Ͷͳ,ͺͺ ∙ Ͳଶ = −͵ͺͳ,͵ͻ ˍʜ/ˏଶ;   
 σ୳ଷ = −ɀଶ ∙ H୳ୢ = −ͻ,ͺͳ ∙ Ͷͳ,ͺͺ = −ͶͳͲ,ͺͶ ˍʜ ˏଶ⁄ .                            (6.103)

        
Ⱦɥɹ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
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             σ୲୷ = − ୒B౤ − ଺∙∑ ୑Bమ౤ ;                                                                                             (6.104) 

             σ୲୷ = − ͳ͹Ͷ͹ʹ,ʹͺ͵ʹ,͵ − ͸ ∙ ʹ͹͹Ͷʹ,ͳͲ͵ʹ,͵ଶ  = −͹ͲͲ,Ͷͺ ˍʜ ˏଶ⁄ ; 
 σ୲୶ = σ୲୷ ∙ mଶ୲ − ɀB ∙ H୲ୢ ∙ ሺͳ − mଶ୲ሻ;                                                       (6.105)

          σ୲୶ = −͹ͲͲ,Ͷͺ ∙ Ͳ,͹ͷଶ − ͻ,ͺͳ ∙ ͹,ʹͺ ∙ ሺͳ − Ͳ,͹ͷଶሻ = −Ͷʹͷ,ʹ͸ˍʜ/ˏଶ; 
 H୲ୢ = ∇ʢʜʐ୫୧୬ − ∇ʞʝʓ = ʹͺ,ͶͲ − ʹͳ,ͳʹ = ͹,ʹͺ ˏ,                           (6.106)

     
ɝɞɟ H୲ୢ − ɧɚɩɨɪ ɧɚɞ ɪɚɫɱɟɬɧɵɦ ɫɟɱɟɧɢɟɦ ɫɨ ɫɬɨɪɨɧɵ ɇȻ. 
 m ୲ = ctg Ƚଶ = c tg ͷ͵° = Ͳ,͹ͷ,                                                                         (6.107)
           
ɝɞɟ Ƚଶ − ɭɝɨɥ ɦɟɠɞɭ ɧɢɡɨɜɨɣ ɝɪɚɧɶɸ ɢ ɜɟɪɬɢɤɚɥɶɸ. 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɧɢɡɨɜɨɣ ɝɪɚɧɢ: 
 τ୲୶୷ = −(ɀ୵ ∙ H୲ୢ + σ୲୷) ∙ m ୲;                                                                       (6.108)

        τ୲୶୷ = −ሺͻ,ͺͳ ∙ ͹,ʹͺ − ͹ͲͲ,Ͷͺ ሻ ∙ Ͳ,͹ͷ = Ͷ͹ͳ,ͺͲ ˍʜ/ˏଶ. 
 
Ƚɥɚɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 σ୲ଷ = σ୲୷ ∙ ሺͳ + mଶ୲ሻ + ɀ௪ ∙ H୲ୢ ∙ mଶ୲;                                                        (6.109)

         σ୲ଵ = −͹ͲͲ,Ͷͺ ∙ ሺͳ + Ͳ,͹ͷଶሻ + ͻ,ͺͳ ∙ ͹,ʹͺ ∙ Ͳ,͹ͷଶ = −ͳͲͷͶ,͵͵ˍʜ/ˏଶ. 
 σ୲ଷ = −ɀ୵ ∙ H୲ୢ = −ͻ,ͺͳ ∙ ͹,ʹͺ = − ͹ͳ,Ͷʹ ˍʜ ˏଶ⁄ .                               (6.110)

        
Ɋɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.8.1. 
 

Ɍɚɛɥɢɰɚ 8.2 – Ɋɚɫɱɟɬ ɤɪɚɟɜɵɯ ɧɚɩɪɹɠɟɧɢɣ, ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɩɥɨɬɢɧɭ 
ɇɚɩɪɹɠɟɧɢɟ ȼɟɪɯɨɜɚɹ ɝɪɚɧɶ ɇɢɡɨɜɚɹ ɝɪɚɧɶ σ୷, ˍʜ/ˏଶ –381,39 

 
–700,48 

 σ୶, ˍʜ/ˏଶ –410,84 
 

–425,26 
 τ୶୷, ˍʜ/ˏଶ 0,00 

 
471,80 

 σଵ, ˍʜ/ˏଶ –381,39 –1054,33 σଷ, ˍʜ/ˏଶ –410,84 –71,42 
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6.8.2 Ʉɪɢɬɟɪɢɢ ɩɪɨɱɧɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɉɨɫɥɟ ɨɩɪɟɞɟɥɟɧɢɹ ɧɚɩɪɹɠɟɧɢɣ, ɩɪɨɜɟɪɹɟɦ ɫɨɨɪɭɠɟɧɢɟ ɧɚ ɩɪɨɱɧɨɫɬɶ. Ⱦɥɹ 

ɷɬɨɝɨ ɧɭɠɧɨ, ɱɬɨɛɵ ɜɵɩɨɥɧɹɥɢɫɶ ɫɥɟɞɭɸɳɢɟ ɭɫɥɨɜɢɹ: 
ȼɨ ɜɫɟɯ ɬɨɱɤɚɯ ɩɥɨɬɢɧɵ: 
 ɀ୬ ∙ ɀଵୡ ∙ |σଷ| ൑ ɀୡୢ ∙ Rୠ,                                                                                     (6.111) 

            
ɝɞɟ ɀ୬ = ͳ,ʹ − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɫɨɨɪɭɠɟɧɢɹ; |σଷ| = ͳͲͷͶ,͵͵ ˍʜ/ˏଶ; ɀଵୡ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ɀୡୢ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ. 

         Rୠ ൒ ଵ,ଶହ∙ଵ∙ଵ଴ହସ,ଷଷଵ .                                                                                                  (6.112) 
 
ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɬ.ɤ.: 
 −ͳʹ͸ͷ,ʹͲ ɤɇ ɦଶ⁄  ൑ ʹͺͲͲ ɤɇ/ɦଶ. 
 
ɂɫɯɨɞɹ ɢɡ ɞɚɧɧɨɝɨ ɭɫɥɨɜɢɹ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɪɢɧɢɦɚɟɬɫɹ ɤɥɚɫɫ ɛɟɬɨɧɚ  

ȼ5 ɫ ɪɚɫɱɟɬɧɵɦ ɫɨɩɪɨɬɢɜɥɟɧɢɟɦ ɛɟɬɨɧɚ ɧɚ ɫɠɚɬɢɟ ܴ௕ = ʹͺͲͲ ˍʜ/ˏଶ, ɤɨɬɨɪɵɣ 
ɧɟɨɛɯɨɞɢɦɨ ɭɥɨɠɢɬɶ ɜ ɡɨɧɟ ɫ ɦɚɤɫɢɦɚɥɶɧɵɦɢ ɫɠɢɦɚɸɳɢɦɢ ɧɚɩɪɹɠɟɧɢɹɦɢ. 

 
ɇɚ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɪɚɫɬɹɝɢɜɚɸɳɢɯ ɧɚɩɪɹɠɟɧɢɣ: 
 σ୳୷ <  Ͳ;                                                                                                               (6.113)
               −͵ͺͳ,͵ͻ < Ͳ. 
 
ȼ ɡɨɧɟ ɜɟɪɯɨɜɨɣ ɝɪɚɧɢ ɩɥɨɬɢɧɵ: 
 |σ୳୷| ൒ Ͳ,ʹͷ ∙ ɀ୵ ∙ H୳ୢ;                                                                                      (6.114)
             −͵ͺͳ,͵ͻ ൒ Ͳ,ʹͷ ∙ ͻ,ͺͳ ∙ Ͷͳ,ͺͺ;  
 −͵ͺͳ,͵ͻ ˍʜ/ˏଶ ൒ ͳͲʹ,͹ͳˍʜ/ˏଶ.  
 
ȼɫɟ ɭɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ, ɫɨɨɪɭɠɟɧɢɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɭɫɥɨɜɢɹɦ 

ɩɪɨɱɧɨɫɬɢ. 
 
6.8.3 Ɋɚɫɱёɬ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɥɨɬɢɧɵ 
 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɛɟɬɨɧɧɵɯ ɩɥɨɬɢɧ ɧɚ ɫɤɚɥɶɧɵɯ ɨɫɧɨɜɚɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɶɸ ɨɫɧɨɜɚɧɢɹ. 
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ɉɪɢ ɩɨɫɬɭɩɚɬɟɥɶɧɨɣ ɮɨɪɦɟ ɫɞɜɢɝɚ ɩɥɨɬɢɧɚ ɛɭɞɟɬ ɭɫɬɨɣɱɢɜɚ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 

 ோ∙ఊ೎೏ி∙ఊభ೎ ൒  ௡,                                                                                                               (6.115)ߛ

 
ɝɞɟ ߛ௡ = ͳ,ʹ, − ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɡɧɚɱɟɧɢɸ ɫɨɨɪɭɠɟɧɢɹ; ߛଵ௖ = ͳ, − ɤɨɷɮɮɢɰɢɟɧɬ ɫɨɱɟɬɚɧɢɹ ɧɚɝɪɭɡɨɤ; ɀୡୢ = ͳ − ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ; R − ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɨɛɨɛɳɟɧɧɨɣ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ. 

 R = (G˒ˎ + G˄ − W˅ˊ˅ − W˗ + Wː + qˊ) ∙ tgφ + ˔ ∙ ω;                         (6.116)
   R = ሺͳ͵͵ͻ͸,͸Ͳ + ͹͵͸͸,ͷ͹ − ͳ͹Ͳ͸,ͻͶ − ͳ͸͵ͺ,ʹ͹ + ʹ͹,ʹ͹ + ʹ͹,Ͳ͹ሻ ∙ Ͳ,ͷͺ ++ ͳͲ ∙ ͵ʹ,͵ =10410,64 ˍʜ/ˏ. 

  
ɝɞɟ tgሺ͵Ͳሻ = Ͳ,ͷͺ − ɜɧɭɬɪɟɧɧɟɟ ɬɪɟɧɢɟ ɝɪɭɧɬɚ ɨɫɧɨɜɚɧɢɹ; ˔ = ͳͲ ˍʜ/ˏଶ − ɫɰɟɩɥɟɧɢɟ ɞɥɹ ɫɤɚɥɵ; ω = B˒ ∙ ͳ = ͵ʹ,͵ ˏଶ − ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɩɪɨɟɤɰɢɹ ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɩɥɨɬɢɧɵ 
ɩɪɢ ɪɚɫɱɟɬɟ ɧɚ 1 ɩ.ɦ.; 

ܨ  = ܶ˅ − ܶː + ܹ˅ ˑˎː. + ːܧ + (6.117)                                                                  ;˕ˍ˃ܧ
ܨ            = ͺ͸Ͳ͵,Ͳͷ −259,96+10,92+ͳͳ,͹͹ − ͳʹ,ͳͳ = ͺ͵͹͹,ͺͻ ˍʜ/ˏ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɫɥɨɜɢɟ ɧɚ ɫɞɜɢɝ (ɮɨɪɦɭɥɚ 6.1): 
 ͳͲͶͳͲ,͸Ͷ ∙ ͳͺ͵͹͹,ͺͻ ∙ ͳ ൒ ͳ,ʹͲ 

 ͳ,ʹͶ ൒ ͳ,ʹͲ  
 
ɋɨɨɪɭɠɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɭɫɥɨɜɢɹɦ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɬɢɜ ɫɞɜɢɝɚ ɩɨ 

ɨɫɧɨɜɚɧɢɸ.  
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7 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ  
 

7.1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɪɚɣɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

ɋɚɪɚɧɩɚɭɥɶɫɤɢɣ ɝɢɞɪɨɭɡɟɥ ɪɚɫɩɨɥɨɠɟɧ ɜ ɏɚɧɬɵ–Ɇɚɧɫɢɣɫɤɨɦ ɚɜɬɨɧɨɦɧɨɦ 
ɨɤɪɭɝɟ ɧɚ ɪɟɤɟ Ʌɹɩɢɧ ɜ 30 ɤɦ ɜɵɲɟ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɫɟɥɚ ɋɚɪɚɧɩɚɭɥɶ.   

Ɋɟɤɚ Ʌɹɩɢɧ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɤɪɭɩɧɵɦ ɩɪɢɬɨɤɨɦ ɋɟɜɟɪɧɨɣ ɋɨɫɶɜɵ. 
ɉɥɨɳɚɞɶ ɜɨɞɨɫɛɨɪɚ Ʌɹɩɢɧ ɛɨɥɟɟ 27000 ɤɜ. ɦ, ɞɥɢɧɚ ɛɨɥɟɟ 420 ɤɦ, ɚ 
ɫɪɟɞɧɟɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɫɨɫɬɚɜɥɹɟɬ 248 ɦ³/ɫ. Ɉɫɧɨɜɧɵɦɢ ɩɪɢɬɨɤɚɦɢ ɪɟɤɢ 
Ʌɹɩɢɧ ɹɜɥɹɸɬɫɹ ɪɟɤɢ ɏɚɥɶɦɟɪɶɸ, ɇɚɪɨɞɚ, ɓɟɤɭɪɶɹ, ɇɢɹɸ, Ʉɟɦɩɚɠ, ȿɧɝɨɬɚɸ ɢ 
ɞɪ. 

 Ʌɹɩɢɧ ɛɟɪёɬ ɧɚɱɚɥɨ ɧɚ ɜɨɫɬɨɱɧɵɯ ɫɤɥɨɧɚɯ ɍɪɚɥɶɫɤɢɯ ɝɨɪ ɧɚ ɝɪɚɧɢɰɟ 
ȼɨɣɧɚɪɫɵɧɶɢɧɫɤɨɝɨ ɦɚɫɫɢɜɚ ɢ ɇɚɪɨɞɨɢɬɶɢɧɫɤɨɝɨ ɤɪɹɠɚ. Ɋɟɤɚ ɩɪɨɬɟɤɚɟɬ ɩɨ 
Ʌɹɩɢɧɫɤɨɣ ɧɢɡɦɟɧɧɨɫɬɢ ɜɞɨɥɶ ɝɪɹɞɵ ɋɹɦɭɫɸɪ ɫɧɚɱɚɥɚ ɜ ɝɨɪɚɯ, ɡɚɬɟɦ ɩɨ 
ɡɚɥɟɫёɧɧɨɣ (ɬɚёɠɧɨɣ) ɡɚɛɨɥɨɱɟɧɧɨɣ ɧɢɡɦɟɧɧɨɫɬɢ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɨɡёɪ. 
ȼ ɧɢɠɧɟɣ ɱɚɫɬɢ ɛɚɫɫɟɣɧɚ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɬɟɪɦɨɤɚɪɫɬ. Ɋɟɤɚ ɜɫɤɪɵɜɚɟɬ 
ɫɢɥɭɪɢɣɫɤɢɟ ɢ ɩɚɥɟɨɡɨɣɫɤɢɟ ɨɬɥɨɠɟɧɢɹ. ȼ ɜɟɪɯɨɜɶɟ ɪɟɤɚ ɝɨɪɧɚɹ, ɫ ɛɨɥɶɲɢɦɢ 
ɭɤɥɨɧɚɦɢ, ɧɢɠɟ ɩɨ ɬɟɱɟɧɢɸ ɭɤɥɨɧ ɭɦɟɧɶɲɚɟɬɫɹ. ɋɤɨɪɨɫɬɶ ɬɟɱɟɧɢɹ ɨɬ 0,8–1 ɦ/ɫ 
ɜ ɝɨɪɚɯ ɞɨ 0,7 ɦ/ɫ ɜ ɫɪɟɞɧɟɦ ɬɟɱɟɧɢɢ ɢ 0,4 ɦ/ɫ ɜ ɧɢɡɨɜɶɟ. ɒɢɪɢɧɚ ɪɭɫɥɚ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɧɢɡ ɩɨ ɬɟɱɟɧɢɸ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɦɟɬɪɨɜ ɞɨ 255 ɦ ɨɤɨɥɨ ɭɫɬɶɹ. ɇɚ 
ɝɨɪɧɨɦ ɭɱɚɫɬɤɟ ɪɟɤɢ ɪɭɫɥɨ ɜɪɟɡɚɧɧɨɟ, ɫɥɚɛɨ ɢɡɜɢɥɢɫɬɨɟ, ɫ ɪɟɞɤɢɦɢ 
ɪɚɡɜɟɬɜɥɟɧɢɹɦɢ. Ⱦɧɨ ɪɟɤɢ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɧɟɫɤɚɥɶɧɨɟ, ɜ ɡɨɧɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɝɢɞɪɨɭɡɥɚ ɩɪɟɨɛɥɚɞɚɟɬ ɫɭɝɥɢɧɨɤ, ɬɨɥɶɤɨ ɜ ɧɢɡɨɜɶɟ ɩɨɹɜɥɹɸɬɫɹ ɭɱɚɫɬɤɢ 
ɩɟɫɱɚɧɨɝɨ ɪɭɫɥɚ. Ƚɥɭɛɢɧɚ ɪɭɫɥɚ 1–2,5 ɦ, ɧɚɢɛɨɥɶɲɚɹ – 10 ɦ, ɧɚɢɦɟɧɶɲɚɹ – 0,2 ɦ. 
Ȼɟɪɟɝɚ ɤɪɭɬɵɟ, ɜɵɫɨɬɨɣ ɞɨ 5–6 ɦ. ɇɚ ɛɟɪɟɝɚɯ ɪɟɤɢ ɜ ɪɚɜɧɢɧɧɨɣ ɱɚɫɬɢ ɛɚɫɫɟɣɧɚ 
ɪɚɫɬёɬ ɫɨɫɧɚ, ɥɢɫɬɜɟɧɧɢɰɚ, ɜ ɩɪɟɞɝɨɪɶɟ – ɟɥɶ, ɤɟɞɪ, ɜɵɲɟ – ɟɥɶ, ɛɟɪёɡɚ. Ɉɡёɪɧɨɫɬɶ 
ɛɚɫɫɟɣɧɚ ɦɟɧɟɟ 1%, ɡɚɛɨɥɨɱɟɧɧɨɫɬɶ ɦɟɧɟɟ 5%, ɥɟɫɢɫɬɨɫɬɶ 40%. 

Ʉɥɢɦɚɬ ɪɚɣɨɧɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɛɵɫɬɪɨɣ ɫɦɟɧɨɣ 
ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɣ. ɋɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɹɧɜɚɪɟ ɨɬ −18 °C ɞɨ −24 °. ɉɟɪɢɨɞ ɫ 
ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɨɡɞɭɯɚ ɩɪɨɞɨɥɠɚɟɬɫɹ 7 ɦɟɫɹɰɟɜ ɫ ɨɤɬɹɛɪɹ ɩɨ 
ɚɩɪɟɥɶ. 

Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɨɫɚɞɤɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɛɚɫɫɟɣɧɚ ɧɟɪɚɜɧɨɦɟɪɧɨ. ȼ ɜɟɪɯɧɟɣ 
ɱɚɫɬɢ ɟɠɟɝɨɞɧɨ ɜɵɩɚɞɚɟɬ ɞɨ 700 ɦɦ ɨɫɚɞɤɨɜ, ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ – 500–600 ɦɦ, ɜ 
ɧɢɠɧɟɣ – ɨɤɨɥɨ 450 ɦɦ. Ɂɢɦɨɣ ɜɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 70 ɫɦ. 
Ɂɚɦɟɪɡɚɟɬ ɪɟɤɚ ɜ ɨɤɬɹɛɪɟ, ɜɫɤɪɵɜɚɟɬɫɹ ɜɨ 2–ɣ ɩɨɥɨɜɢɧɟ ɦɚɹ.  

Ȼɟɪɟɡɨɜɫɤɢɣ ɪɚɣɨɧ ɭɧɢɤɚɥɟɧ ɩɨ ɪɚɡɧɨɨɛɪɚɡɢɸ ɷɤɨɫɢɫɬɟɦ – ɷɬɨ 
ɜɵɫɨɤɨɝɨɪɶɟ, ɫɪɟɞɧɟɝɨɪɶɟ, ɯɨɥɦɢɫɬɨ–ɭɜɚɥɢɫɬɨɟ ɩɪɟɞɝɨɪɶɟ ɢ ɚɛɪɚɡɢɜɧɚɹ 
ɩɥɚɬɮɨɪɦɚ. Ɍɚɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ ɥɚɧɞɲɚɮɬɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɏɚɧɬɵ–
Ɇɚɧɫɢɣɫɤɨɝɨ ɚɜɬɨɧɨɦɧɨɝɨ ɨɤɪɭɝɚ ɛɨɥɶɲɟ ɧɟɬ ɧɢɝɞɟ. ȼ ɝɨɪɧɨɣ ɫɢɫɬɟɦɟ 
ɉɪɢɩɨɥɹɪɧɨɝɨ ɍɪɚɥɚ ɜɵɞɟɥɹɸɬ ɬɪɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɨɹɫɚ ɫ ɪɚɡɥɢɱɧɵɦ ɩɨɱɜɟɧɧɵɦ 
ɢ ɪɚɫɬɢɬɟɥɶɧɵɦ ɩɨɤɪɨɜɨɦ. 

Ɉɝɪɨɦɧɭɸ ɪɨɥɶ ɜ ɫɭɳɟɫɬɜɭɸɳɟɣ ɷɤɨɫɢɫɬɟɦɟ Ȼɟɪɟɡɨɜɫɤɨɝɨ ɪɚɣɨɧɚ ɢɝɪɚɟɬ 
ɮɥɨɪɚ. ɍɧɢɤɚɥɶɧɚɹ ɩɨ ɫɜɨɢɦ ɩɪɢɪɨɞɧɵɦ ɭɫɥɨɜɢɹɦ ɬɟɪɪɢɬɨɪɢɹ ɢɦɟɟɬ ɨɝɪɨɦɧɵɣ 
ɩɪɢɪɨɞɧɵɣ ɩɨɬɟɧɰɢɚɥ: ɥɟɫɧɵɟ ɪɟɫɭɪɫɵ, ɰɟɧɧɵɟ ɤɨɪɦɨɜɵɟ ɭɝɨɞɶɹ ɥɭɝɨɜ, ɡɚɩɚɫɵ 
ɥɟɤɚɪɫɬɜɟɧɧɵɯ ɬɪɚɜ, ɹɝɨɞ, ɝɪɢɛɨɜ ɢ ɞɪɭɝɢɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɪɟɫɭɪɫɨɜ. 



119 
 

Ʌɟɫɧɨɣ ɩɨɤɪɨɜ ɞɚɧɧɨɝɨ ɪɚɣɨɧɚ ɩɪɟɞɫɬɚɜɥɟɧ ɫɨɫɧɨɜɵɦɢ, ɟɥɨɜɨ–
ɤɟɞɪɨɜɵɦɢ, ɟɥɨɜɵɦɢ ɢ ɛɟɪɟɡɨɜɵɦɢ ɥɟɫɚɦɢ. Ʌɟɫɢɫɬɨɫɬɶ ɥɟɫɧɨɝɨ ɮɨɧɞɚ ɞɨɫɬɢɝɚɟɬ 
60%. Ʌɟɫɚ ɡɚɧɢɦɚɸɬ ɧɚɢɛɨɥɟɟ ɞɪɟɧɢɪɨɜɚɧɧɵɟ ɭɱɚɫɬɤɢ, ɦɨɡɚɢɱɧɨ ɪɚɡɦɟɳɟɧɵ ɜ 
ɩɪɨɫɬɪɚɧɫɬɜɟ ɢɥɢ ɜɵɬɹɧɭɬɵ ɧɟɲɢɪɨɤɢɦɢ ɥɟɧɬɚɦɢ ɜɞɨɥɶ ɩɨɣɦ ɪɟɤ. Ɍɚɤ ɠɟ 
ɯɚɪɚɤɬɟɪɧɨ ɧɚɥɢɱɢɟ ɜ ɩɨɤɪɨɜɟ ɩɨɱɬɢ ɜɫɟɯ ɬɢɩɨɜ ɫɟɜɟɪɧɵɯ ɤɭɫɬɚɪɧɢɱɤɨɜ 
(ɜɨɞɹɧɢɤɚ, ɛɚɝɭɥɶɧɢɤ, ɝɨɥɭɛɢɤɚ). 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ȼɟɪɟɡɨɜɫɤɨɝɨ ɪɚɣɨɧɚ ɤ ɨɯɨɬɧɢɱɶɢɦ ɠɢɜɨɬɧɵɦ ɢ ɩɬɢɰɚɦ 
ɨɬɧɨɫɹɬɫɹ: 

− ɦɥɟɤɨɩɢɬɚɸɳɢɟ – ɥɨɫɶ, ɦɟɞɜɟɞɶ, ɜɨɥɤ, ɡɚɹɰ–ɛɟɥɹɤ, ɪɵɫɶ, ɪɨɫɨɦɚɯɚ, 
ɜɵɞɪɚ, ɛɚɪɫɭɤ, ɥɢɫɢɰɚ, ɩɟɫɟɰ, ɫɨɛɨɥɶ, ɤɭɧɢɰɚ ɥɟɫɧɚɹ, ɝɨɪɧɨɫɬɚɣ, ɥɚɫɤɚ, ɧɨɪɤɚ, 
ɨɧɞɚɬɪɚ; 

− ɩɬɢɰɵ – ɝɭɫɢ (ɛɟɥɨɥɨɛɵɣ, ɝɭɦɟɧɧɢɤ (ɬɭɧɞɪɨɜɵɣ ɩɨɞɜɢɞ)), ɭɬɤɢ (ɤɪɹɤɜɚ, 
ɫɜɢɹɡɶ, ɲɢɪɨɤɨɧɨɫɤɚ, ɲɢɥɨɯɜɨɫɬɶ, ɫɟɪɚɹ ɭɬɤɚ, ɱɢɪɨɤ– ɬɪɟɫɤɭɧɨɤ, ɱɢɪɨɤ–
ɫɜɢɫɬɭɧɨɤ, ɦɨɪɫɤɚɹ ɱɟɪɧɟɬɶ, ɝɨɝɨɥɶ, ɥɭɬɨɤ, ɤɪɚɫɧɨɝɨɥɨɜɵɣ ɧɵɪɨɤ, ɯɨɯɥɚɬɚɹ 
ɱɟɪɧɶ), ɝɥɭɯɚɪɶ, ɛɟɥɚɹ ɤɭɪɨɩɚɬɤɚ, ɬɟɬɟɪɟɜ, ɪɹɛɱɢɤ, ɤɪɨɧɲɧɟɩɵ, ɜɚɥɶɞɲɧɟɩ, ɛɟɤɚɫ, 
ɞɭɩɟɥɶ, ɝɚɪɲɧɟɩ, ɝɨɥɭɛɶ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ȼɟɪɟɡɨɜɫɤɨɝɨ ɪɚɣɨɧɚ ɦɨɠɧɨ ɜɫɬɪɟɬɢɬɶ ɠɢɜɨɬɧɵɯ, 
ɡɚɧɟɫɟɧɧɵɯ ɜ Ʉɪɚɫɧɭɸ ɤɧɢɝɭ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ – ɷɬɨ ɩɪɟɞɫɬɚɜɢɬɟɥɶ 
ɦɥɟɤɨɩɢɬɚɸɳɢɯ – ɚɡɢɚɬɫɤɢɣ ɪɟɱɧɨɣ ɛɨɛɪ, ɚ ɩɬɢɰ – ɛɟɥɵɣ ɠɭɪɚɜɥɶ (ɫɬɟɪɯ), 
ɤɪɚɫɧɨɡɨɛɚɹ ɤɚɡɚɪɤɚ, ɝɭɫɶ–ɩɢɫɤɭɥɶɤɚ, ɬɭɧɞɪɨɜɵɣ ɥɟɛɟɞɶ, ɨɪɥɚɧ–ɛɟɥɨɯɜɨɫɬ, 
ɛɟɪɤɭɬ, ɤɪɟɱɟɬ, ɫɚɩɫɚɧ, ɨɛɵɤɧɨɜɟɧɧɵɣ ɬɭɪɩɚɧ. 

ɇɟ ɦɟɧɟɟ ɪɚɡɧɨɨɛɪɚɡɧɚ ɢɯɬɢɨɮɚɭɧɚ ɜ ɜɨɞɨɟɦɚɯ ɪɚɣɨɧɚ. Ȼɢɨɥɨɝɢɱɟɫɤɢɟ 
ɪɟɫɭɪɫɵ ɜɨɞɨɟɦɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɜɢɞɨɜ ɢ ɩɨɞɜɢɞɨɜ ɪɵɛ, 
ɦɧɨɝɢɟ ɢɡ ɤɨɬɨɪɵɯ ɢɦɟɸɬ ɩɪɨɦɵɫɥɨɜɨɟ ɡɧɚɱɟɧɢɟ. ɇɚɢɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦ 
ɜɢɞɨɦ ɹɜɥɹɸɬɫɹ ɤɚɪɩɨɜɵɟ: ɹɡɶ, ɥɟɳ, ɤɚɪɚɫɶ ɫɟɪɟɛɪɹɧɵɣ, ɤɚɪɚɫɶ ɡɨɥɨɬɨɣ, ɩɥɨɬɜɚ, 
ɟɥɟɰ, ɱɟɛɚɤ; ɢɡ ɯɢɳɧɢɤɨɜ – ɳɭɤɚ ɨɛɵɤɧɨɜɟɧɧɚɹ, ɫɭɞɚɤ, ɨɤɭɧɶ ɨɛɵɤɧɨɜɟɧɧɵɣ, 
ɟɪɲ ɨɛɵɤɧɨɜɟɧɧɵɣ; ɬɪɟɫɤɨɜɵɟ – ɧɚɥɢɦ. 

ȼɨɡɞɟɣɫɬɜɢɟ ɋɚɪɚɧɩɚɭɥɶɫɤɨɣ Ƚɗɋ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɛɭɞɟɬ 
ɨɤɚɡɵɜɚɬɶɫɹ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɜ ɩɟɪɢɨɞ ɞɚɥɶɧɟɣɲɟɣ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɫɬɚɧɰɢɢ. 
 

7.2 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ  
 

ɉɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɋɚɪɚɧɩɚɭɥɶɫɤɨɝɨ Ƚɍ ɜɵɩɨɥɧɹɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ 
ɪɚɛɨɬ: 

−   ɜɵɟɦɤɚ ɝɪɭɧɬɚ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɟɝɨ ɜ ɩɨɥɟɡɧɭɸ ɧɚɫɵɩɶ; 
−   ɨɬɫɵɩɤɚ ɩɟɪɟɦɵɱɟɤ; 
−   ɩɨɞɝɨɬɨɜɤɚ ɩɥɨɳɚɞɤɢ ɤ ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɟɟ ɨɛɭɫɬɪɨɣɫɬɜɨ; 
−   ɪɚɫɱɢɫɬɤɚ ɢ ɩɥɚɧɢɪɨɜɤɚ ɬɟɪɪɢɬɨɪɢɢ; 
−   ɜɨɡɜɟɞɟɧɢɟ ɢ ɩɨɫɥɟɞɭɸɳɢɣ ɞɟɦɨɧɬɚɠ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ ɢ 

ɫɨɨɪɭɠɟɧɢɣ; 
−  ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɨɫɧɨɜɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
−  ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɩɨɫɟɥɤɚ ɷɤɫɩɥɭɚɬɢɪɭɸɳɟɝɨ ɩɟɪɫɨɧɚɥɚ.  
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ȼ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɚ ɬɚɤɠɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɦɢɧɢɦɢɡɚɰɢɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɨɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ.  

ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
− ɫɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɬɪɚɧɫɮɨɪɦɚɰɢɹ ɥɚɧɞɲɚɮɬɨɜ, ɤɥɢɦɚɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ;  
− ɩɨɞɝɨɬɨɜɤɚ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ, ɜ ɬɨɦ ɱɢɫɥɟ ɫɜɨɞɤɚ ɥɟɫɚ ɢ ɫɚɧɚɰɢɹ 

ɬɟɪɪɢɬɨɪɢɢ;  
− ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɧɚ ɷɬɚɩɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ;  
− ɨɛɪɚɡɨɜɚɧɢɟ ɢ ɨɛɪɚɳɟɧɢɟ ɫ ɨɬɯɨɞɚɦɢ; 
− ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɞɥɹ ɧɚɫɟɥɟɧɢɹ ɢ ɩɟɪɫɨɧɚɥɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɨɫɬɨɹɧɢɟɦ 

ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ ɢ ɩɨɪɹɞɤɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ. 
ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɛɭɞɟɬ ɫɨɩɪɨɜɨɠɞɚɬɶɫɹ ɫɥɟɞɭɸɳɢɦɢ 

ɩɪɨɰɟɫɫɚɦɢ: 
1.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɵɯ ɩɪɨɰɟɫɫɨɜ ɜɨɞɧɨɝɨ, ɥɟɞɨɜɨɝɨ ɢ ɬɟɪɦɢɱɟɫɤɨɝɨ 

ɪɟɠɢɦɨɜ;  
2. ɂɡɦɟɧɟɧɢɟ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɢ ɫɟɞɢɦɟɧɬɚɰɢɢ ɧɚɧɨɫɨɜ;  
3.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɯɢɦɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɟ ɤɚɱɟɫɬɜɚ 

ɜɨɞɵ  ɜ ɧɢɠɧɟɦ ɛɶɟɮɟ ɋɚɪɚɧɩɚɭɥɶɫɤɨɝɨ ɝɢɞɪɨɭɡɥɚ; 
4.  Ɏɨɪɦɢɪɨɜɚɧɢɟ ɧɨɜɨɝɨ ɝɢɞɪɨɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɠɢɦɚ ɢ ɢɡɦɟɧɟɧɢɹ 

ɛɢɨɥɨɝɢɱɟɫɤɨɣ ɩɪɨɞɭɤɬɢɜɧɨɫɬɢ ɜɨɞɨɟɦɚ ɜ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɪɟɱɧɨɣ ɬɢɩ 
ɷɤɨɫɢɫɬɟɦɵ ɢɡɦɟɧɢɬɫɹ ɧɚ ɨɡɟɪɧɵɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɌɈ 70238424.27.140.036–2009 
«Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɨɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» ɜ ɪɚɦɤɚɯ ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɫɚɧɢɬɚɪɧɨɣ 
ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 

−  ɩɟɪɟɧɨɫ ɢɥɢ ɢɧɠɟɧɟɪɧɭɸ ɡɚɳɢɬɭ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɩɚɞɚɸɳɢɯ ɜ ɡɨɧɭ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɬɨɩɥɟɧɢɹ ɢ 
ɛɟɪɟɝɨɨɛɪɭɲɟɧɢɹ; 

−  ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ; 
−  ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɟ ɜɨɞɧɵɯ ɨɛɴɟɤɬɨɜ ɜ ɡɨɧɟ ɜɥɢɹɧɢɹ 

ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 
 ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɞɨɥɠɧɵ ɛɵɬɶ 

ɩɪɟɞɭɫɦɨɬɪɟɧɵ: 
− ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɢɫɤɥɸɱɚɸɳɢɟ ɡɚɬɨɩɥɟɧɢɟ ɢ ɩɨɞɬɨɩɥɟɧɢɟ 

ɨɫɬɚɜɥɹɟɦɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɧɨɪɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɢ ɛɵɬɚ ɧɚɫɟɥɟɧɢɹ; 

− ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɞɪɟɧɢɪɨɜɚɧɢɸ ɟɫɬɟɫɬɜɟɧɧɨɝɨ 
ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ ɫ ɫɨɛɫɬɜɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɵ; 

− ɨɬɜɟɞɟɧɢɟ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ ɫɬɨɤɚ, ɞɪɟɧɚɠɧɵɯ, ɯɨɡɹɣɫɬɜɟɧɧɨ–ɛɵɬɨɜɵɯ ɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫ ɫɨɛɥɸɞɟɧɢɟɦ "ɉɪɚɜɢɥ". 
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ȼ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɬɟɪɪɢɬɨɪɢɢ 
ɡɚɬɨɩɥɟɧɢɹ ɞɨɥɠɧɵ ɜɯɨɞɢɬɶ: 

− ɫɚɧɢɬɚɪɧɚɹ ɨɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɣ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɪɟɞɩɪɢɹɬɢɣ, 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ, ɩɨɞɥɟɠɚɳɢɯ ɜɵɧɨɫɭ, ɚ ɬɚɤɠɟ ɦɟɫɬ ɦɚɫɫɢɜɧɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ; 

− ɨɱɢɫɬɤɚ ɨɬ ɞɪɟɜɟɫɧɨɣ ɢ ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ; 
− ɦɟɪɨɩɪɢɹɬɢɹ ɜ ɦɟɫɬɚɯ ɡɚɯɨɪɨɧɟɧɢɣ; 
− ɩɨɞɝɨɬɨɜɤɚ ɩɪɢɛɪɟɠɧɵɯ ɭɱɚɫɬɤɨɜ ɜɨɞɨɯɪɚɧɢɥɢɳ ɨɤɨɥɨ ɧɚɫɟɥɟɧɧɵɯ 

ɩɭɧɤɬɨɜ – ɫɚɧɢɬɚɪɧɵɯ ɡɨɧ. 
       ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɫɜɹɡɚɧɨ 

ɫ ɪɚɛɨɬɨɣ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɪɨɜɟɞɟɧɢɟɦ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ. 
 

7.3 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
 
Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɢɪɨɜɚɧɢɸ, ɫɬɪɨɢɬɟɥɶɫɬɜɭ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɜɨɞɨɯɪɚɧɢɥɢɳ ɪɟɝɥɚɦɟɧɬɢɪɭɸɬɫɹ ɋɌɈ 70238424.27.140.036–2009 
«Ƚɢɞɪɨɷɥɟɤɬɪɨɫɬɚɧɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳɚ Ƚɗɋ ɨɫɧɨɜɧɵɟ ɩɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ 
ɢ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ» ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɨɬɨɪɵɦɢ: 

1. Ɋɚɡɪɚɛɚɬɵɜɚɟɦɵɟ ɩɪɟɞɩɪɨɟɤɬɧɵɟ ɦɚɬɟɪɢɚɥɵ, ɩɪɨɟɤɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɜɨɞɨɯɪɚɧɢɥɢɳ ɩɨɞɥɟɠɚɬ ɨɛɹɡɚɬɟɥɶɧɨɦɭ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ 
ɨɪɝɚɧɚɦɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨɝɨ ɧɚɞɡɨɪɚ. 

2. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɫɚɧɢɬɚɪɧɵɟ ɩɨɩɭɫɤɢ 
ɫɨɫɬɚɜɥɹɸɬɫɹ ɫ ɭɱɟɬɨɦ ɧɟɨɛɯɨɞɢɦɵɯ ɢɧɠɟɧɟɪɧɵɯ ɢɡɵɫɤɚɧɢɣ ɪɚɫɱɟɬɨɜ, 
ɜɚɪɢɚɧɬɧɵɯ ɩɪɨɪɚɛɨɬɨɤ ɜ ɌɗɈ (ɌɗɊ), ɜ ɩɪɨɟɤɬɚɯ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɨɞɨɯɪɚɧɢɥɢɳ.  

3. Ɋɚɛɨɬɵ ɩɨ ɫɚɧɢɬɚɪɧɨɣ ɩɨɞɝɨɬɨɜɤɟ ɥɨɠɚ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɡɚɤɨɧɱɟɧɵ ɧɟ ɩɨɡɞɧɟɟ, ɱɟɦ ɡɚ ɨɞɢɧ ɜɟɫɟɧɧɟ–ɥɟɬɧɢɣ ɫɟɡɨɧ ɞɨ ɧɚɱɚɥɚ ɡɚɩɨɥɧɟɧɢɹ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ. 

4. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɩɟɪɟɧɨɫɭ ɢ ɢɧɠɟɧɟɪɧɨɣ ɡɚɳɢɬɟ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɩɪɟɞɩɪɢɹɬɢɣ, ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ. 

ɋɨɡɞɚɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜɥɟɱɟɬ ɡɚ ɫɨɛɨɣ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɜ ɩɟɪɟɫɟɥɟɧɢɢ 
ɠɢɬɟɥɟɣ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ.  

−  ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɩɨɥɧɨɫɬɶɸ ɢɥɢ ɱɚɫɬɢɱɧɨ 
ɜɵɧɨɫɢɦɵɯ ɢɡ ɡɨɧɵ ɡɚɬɨɩɥɟɧɢɹ, ɩɨɞɥɟɠɚɬ ɭɞɚɥɟɧɢɸ ɦɨɫɬɵ, ɬɟɥɟɝɪɚɮɧɵɟ 
ɫɬɨɥɛɵ, ɮɭɧɞɚɦɟɧɬɵ ɢ ɞɪɭɝɢɟ ɫɨɨɪɭɠɟɧɢɹ. 

−  Ɉɫɬɚɜɲɢɣɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɦɭɫɨɪ, ɫɨɥɨɦɚ, ɝɧɢɥɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɞɪ. 
ɫɠɢɝɚɸɬɫɹ ɧɚ ɦɟɫɬɟ. 

−  Ɇɟɬɚɥɥɢɱɟɫɤɢɣ ɥɨɦ ɫɨɛɢɪɚɟɬɫɹ ɢ ɜɵɜɨɡɢɬɫɹ ɡɚ ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ 
ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 

− ȼɵɝɪɟɛɚ ɭɛɨɪɧɵɯ ɩɨɫɥɟ ɜɵɜɨɡɚ ɨɬɯɨɞɨɜ ɞɟɡɢɧɮɢɰɢɪɭɸɬɫɹ ɫɭɯɢɦɢ 
ɩɪɟɩɚɪɚɬɚɦɢ ȾɌɋ ɄȽ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɶɸ ɢ ɡɚɫɵɩɚɸɬɫɹ ɱɢɫɬɵɦ ɝɪɭɧɬɨɦ. 

− ɇɟɱɢɫɬɨɬɵ ɢɡ ɭɛɨɪɧɵɯ, ɛɵɬɨɜɵɟ ɨɬɛɪɨɫɵ ɜɵɜɨɡɹɬɫɹ ɡɚ ɩɪɟɞɟɥɵ 
ɬɟɪɪɢɬɨɪɢɢ ɡɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ. 
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− Ɉɱɢɫɬɧɵɟ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɟ ɫɨɨɪɭɠɟɧɢɹ, ɫɜɚɥɤɢ, ɩɨɥɹ ɚɫɫɟɧɢɡɚɰɢɢ, 
ɨɪɨɲɟɧɢɹ ɢ ɮɢɥɶɬɪɚɰɢɢ, ɩɨɩɚɞɚɸɳɢɟ ɜ ɡɨɧɭ ɫɚɧɢɬɚɪɧɨɣ ɨɱɢɫɬɤɢ, ɩɨɞɥɟɠɚɬ 
ɡɚɤɪɵɬɢɸ. 

− ɇɚɜɨɡ, ɧɚɜɨɡɧɵɟ ɫɬɨɤɢ ɢ ɦɭɫɨɪ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɨɛɴɟɤɬɨɜ 
ɨɛɟɡɡɚɪɚɠɢɜɚɸɬɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɜɵɜɨɡɹɬɫɹ ɧɚ ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɥɹ. 

− ɉɨɱɜɚ ɠɢɜɨɬɧɨɜɨɞɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ, ɡɚɝɨɧɨɜ ɩɪɨɠɢɝɚɟɬɫɹ ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɥɢ ɨɪɨɲɚɟɬɫɹ ɪɚɫɬɜɨɪɚɦɢ ɞɜɭɪɟɬɢ ɨɫɧɨɜɧɨɣ 
ɫɨɥɢ ɝɢɩɨɯɥɨɪɢɬɚ ɤɚɥɶɰɢɹ ɢɥɢ ɯɥɨɪɧɨɣ ɢɡɜɟɫɬɢ, ɫɨɞɟɪɠɚɳɟɣ ɧɟ ɦɟɧɟɟ 5% 
ɚɤɬɢɜɧɨɝɨ ɯɥɨɪɚ, ɩɨɫɥɟ ɱɟɝɨ ɫɥɨɣ ɩɨɱɜɵ ɝɥɭɛɢɧɨɣ ɞɨ ɱɢɫɬɨɝɨ ɜɵɜɨɡɢɬɫɹ ɡɚ 
ɩɪɟɞɟɥɵ ɬɟɪɪɢɬɨɪɢɢ ɡɚɬɨɩɥɟɧɢɹ ɢ ɡɚɤɚɩɵɜɚɟɬɫɹ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɤɨɬɨɦɨɝɢɥɶɧɢɤɚ 
ɧɚ ɝɥɭɛɢɧɭ ɧɟ ɦɟɧɟɟ 2ɦ. 

Ɉɫɧɨɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɞɚɧɧɵɣ ɩɟɪɢɨɞ:
 1 Ɉɪɝɚɧɢɡɚɰɢɨɧɧɵɟ:        
 1.1 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ–
ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɉȾȼ) ;    
 1.2 Ɋɚɡɪɚɛɨɬɤɚ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɩɪɨɟɤɬɨɜ ɧɨɪɦɚɬɢɜɨɜ ɨɛɪɚɡɨɜɚɧɢɹ 
ɨɬɯɨɞɨɜ ɢ ɥɢɦɢɬɨɜ ɧɚ ɢɯ ɪɚɡɦɟɳɟɧɢɟ (ɉɇɈɈɅɊ);     
 1.3 Ɋɚɡɪɚɛɨɬɤɚ, ɫɨɝɥɚɫɨɜɚɧɢɟ ɢ ɭɬɜɟɪɠɞɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɞɨɩɭɫɬɢɦɵɯ 
ɫɛɪɨɫɨɜ (ɇȾɋ) ɜɟɳɟɫɬɜ ɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ;   
 1.4 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ;          
 1.5 ɉɨɥɭɱɟɧɢɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɫɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ 
ɨɛɴɟɤɬɵ;   

1.6 Ɉɮɨɪɦɥɟɧɢɟ Ɋɟɲɟɧɢɹ ɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɢ ɜɨɞɧɨɝɨ ɨɛɴɟɤɬɚ ɜ 
ɩɨɥɶɡɨɜɚɧɢɟ ɜ ɰɟɥɹɯ ɫɛɪɨɫɚ ɫɬɨɱɧɵɯ ɢɥɢ ɞɪɟɧɚɠɧɵɯ ɜɨɞ;    
 1.7 Ɋɚɫɱɟɬ ɢ ɫɜɨɟɜɪɟɦɟɧɧɨɟ ɜɧɟɫɟɧɢɟ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ;         

1.8 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɤɨɧɬɪɨɥɹ  

 
2 ɋɚɧɢɬɚɪɧɨ– ɬɟɯɧɢɱɟɫɤɢɟ:       

 2.1 Ɋɚɡɞɟɥɶɧɨɟ ɧɚɤɨɩɥɟɧɢɟ ɨɩɚɫɧɵɯ ɨɬɯɨɞɨɜ ɩɨ ɜɢɞɚɦ ɨɬɯɨɞɨɜ ɢ ɤɥɚɫɫɚɦ 
ɨɩɚɫɧɨɫɬɢ;            

2.2 Ɋɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɩɨɥɢɝɨɧɚɯ ;   
 2.3 ɉɟɪɟɞɚɱɚ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɥɨɦɚ ɱɟɪɧɵɯ ɢ ɰɜɟɬɧɵɯ ɦɟɬɚɥɥɨɜ, 
ɨɬɯɨɞɨɜ ɤɚɛɟɥɶɧɨɣ ɩɪɨɞɭɤɰɢɢ;        
 2.4 ɉɟɪɟɞɚɱɚ ɨɬɪɚɛɨɬɚɧɧɵɯ ɦɚɫɟɥ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ;        
 2.5 ɍɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ, ɢɫɩɨɥɶɡɨɜɚɧɢɹ, ɩɟɪɟɞɚɱɢ ɨɬɯɨɞɨɜ ɫ ɪɟɝɢɫɬɪɚɰɢɟɣ 
ɜ ɠɭɪɧɚɥɚɯ;          2.6
 Ɉɪɝɚɧɢɡɚɰɢɹ ɤɨɧɬɪɨɥɹ ɡɚ ɫɨɛɥɸɞɟɧɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɵɯ  ɧɨɪɦɚɬɢɜɨɜ ɉȾȼ
 2.7 Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ ɫɬɨɱɧɵɯ, 
ɞɪɟɧɚɠɧɵɯ ɢ ɩɪɢɪɨɞɧɵɯ ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ;      
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2.8 ɋɨɛɥɸɞɟɧɢɟ ɪɟɠɢɦɚ ɯɨɡɹɣɫɬɜɨɜɚɧɢɹ ɜ ɜɨɞɨɨɯɪɚɧɧɨɣ ɡɨɧɟ;  
 2.9 ɉɟɪɟɞɚɱɚ ɯɨɡɹɣɫɬɜɟɧɧɨ ɛɵɬɨɜɵɯ ɫɬɨɱɧɵɯ ɜɨɞ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ ɧɚ ɨɛɟɡɜɪɟɠɢɜɚɧɢɟ;      

2.10 Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɨɹɧɨɤ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɫɩɟɰɢɚɥɶɧɨ– ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ, ɢɦɟɸɳɢɯ ɬɜɟɪɞɨɟ ɩɨɤɪɵɬɢɟ. 
 

7.4 Ɉɬɯɨɞɵ, ɨɛɪɚɡɭɸɳɢɟɫɹ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ 
 

ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ ɜ ɩɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɜɵɩɨɥɧɹɬɶɫɹ ɛɨɥɶɲɨɣ 
ɨɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɨ–ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ, ɩɪɢ ɷɬɨɦ ɛɭɞɟɬ ɨɛɪɚɡɨɜɵɜɚɬɶɫɹ ɛɨɥɶɲɨɟ 
ɤɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɜ ɬɨɦ ɱɢɫɥɟ: 

Ʌɨɦ ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ, ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ (ɋɨɝɥɚɫɧɨ 
ɩɪɢɤɚɡɭ ɨɬ 22 ɦɚɹ 2017 ɝɨɞɚ N 242 «Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ 
ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɤɚɬɚɥɨɝɚ ɨɬɯɨɞɨɜ» (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 4 ɨɤɬɹɛɪɹ 2021 ɝɨɞɚ). 
Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ 8 22 201 01 21 5. 

ܯ  = ே∙𝑞ଵ଴଴% ∙  ɬ                                                                                               (7.1) ,ߩ

 
ɝɞɟ ܰ– ɨɛɴɟɦ ɛɟɬɨɧɧɵɯ ɪɚɛɨɬ, ɦ3 (882562 ɦ3) ݍ– ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,8= ݍ%) ߩ– ɩɥɨɬɧɨɫɬɶ ɛɟɬɨɧɚ, ɬ/ɦ3 (2,4= ߩ ɬ/ɦ3) 

ܯ  = ே∙𝑞ଵ଴଴% = ଼଼ଶହ଺ଶ∙ଵ,଼ଵ଴଴% ∙ ʹ,Ͷ = ͵ͺͳʹ͹ ˕.                                                           

 
Ʌɨɦ ɢ ɨɬɯɨɞɵ, ɫɨɞɟɪɠɚɳɢɟ ɧɟɡɚɝɪɹɡɧɟɧɧɵɟ ɱɟɪɧɵɟ ɦɟɬɚɥɥɵ ɜ ɜɢɞɟ 

ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ, ɧɟɫɨɪɬɢɪɨɜɚɧɧɵɟ (ɋɨɝɥɚɫɧɨ ɩɪɢɤɚɡɭ ɨɬ 22 ɦɚɹ 2017 ɝɨɞɚ N 242 
«Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ Ɏɟɞɟɪɚɥɶɧɨɝɨ ɤɥɚɫɫɢɮɢɤɚɰɢɨɧɧɨɝɨ ɤɚɬɚɥɨɝɚ ɨɬɯɨɞɨɜ» (ɫ 
ɢɡɦɟɧɟɧɢɹɦɢ ɧɚ 4 ɨɤɬɹɛɪɹ 2021 ɝɨɞɚ). Ʉɨɞ ɨɬɯɨɞɨɜ ɩɨ ɎɄɄɈ – 2014 4 61 010 01 
20 5). 

ɍɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɉɪɢɥɨɠɟɧɢɟɦ ɤ ɫɛɨɪɧɢɤɭ Ɍɢɩɨɜɵɯ ɧɨɪɦ ɩɨɬɟɪɶ ɦɚɬɟɪɢɚɥɶɧɵɯ ɪɟɫɭɪɫɨɜ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ (ɞɨɩɨɥɧɟɧɢɟ ɤ ɊȾɋ 82–202–96) Ɇɨɫɤɜɚ, Ƚɨɫɫɬɪɨɣ Ɋɨɫɫɢɢ, 1988ɝ. , 
ɬɚɛɥɢɰɚ 4, ɧɨɪɦɚ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɚɪɦɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ 1,0 %. ܯ = ே∙𝑞ଵ଴଴% ∙  ɬ                                                                                              (7.2),ߩ

 
ɝɞɟ ܰ– ɤɨɥɢɱɟɫɬɜɨ ɚɪɦɚɬɭɪɵ, ɬ (110 ɬ) ݍ– ɭɞɟɥɶɧɵɣ ɧɨɪɦɚɬɢɜ ɨɛɪɚɡɨɜɚɧɢɹ, % (1,0= ݍ%) ߩ– ɭɞɟɥɶɧɵɣ ɜɟɫ ɚɪɦɚɬɭɪɵ, ɬ/ɦ3 (2,0= ߩ ɬ/ɦ3) 

ܯ  = ܰ ∙ %ͳͲͲݍ = ͳͳͲ ∙ ͳ,ͲͳͲͲ% ∙ ʹ,Ͳ = ʹ,ʹ ˕ 
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɜ ɪɟɡɭɥɶɬɚɬɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɛɭɞɟɬ ɨɛɪɚɡɨɜɚɧɨ 38127 ɬ ɥɨɦɚ 
ɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ (ɨɬɯɨɞɵ ɛɟɬɨɧɚ ɜ ɤɭɫɤɨɜɨɣ ɮɨɪɦɟ), 2,2 ɬ ɨɬɯɨɞɨɜ ɱɟɪɧɵɯ 
ɦɟɬɚɥɥɨɜ ɜ ɜɢɞɟ ɢɡɞɟɥɢɣ, ɤɭɫɤɨɜ. Ɉɬɯɨɞɵ ɛɟɬɨɧɚ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɡɟɧɵ ɧɚ 
ɡɚɯɨɪɨɧɟɧɢɟ ɧɚ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ. Ɉɬɯɨɞɵ ɱɟɪɧɨɝɨ ɦɟɬɚɥɥɚ ɞɨɥɠɧɵ 
ɛɵɬɶ ɩɟɪɟɞɚɧɵ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɢɦɟɸɳɟɣ ɥɢɰɟɧɡɢɸ ɧɚ 
ɡɚɝɨɬɨɜɤɭ ɥɨɦɚ ɱɟɪɧɵɯ ɦɟɬɚɥɥɨɜ ɜ ɰɟɥɹɯ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɩɥɚɜɤɢ, ɬɚɤ ɤɚɤ ɱɟɪɧɵɣ 
ɦɟɬɚɥɥ ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɪɟɫɭɪɫɨɦ. 

7.5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

 
 ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ ɋɚɪɚɧɩɚɭɥɶɫɤɨɝɨ Ƚɍ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 

ɫɪɟɞɭ ɛɭɞɟɬ ɨɤɚɡɵɜɚɬɶɫɹ: 
1) ɋɛɪɨɫɨɦ ɫɬɨɱɧɵɯ (ɞɪɟɧɚɠɧɵɯ, ɞɨɠɞɟɜɵɯ ɢ ɬɚɥɵɯ) ɜɨɞ; 
2) ȼɵɛɪɨɫɚɦɢ ɜ ɚɬɦɨɫɮɟɪɭ ɨɬ: ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɨɩɪɨɛɨɜɚɧɢɹ ɞɢɡɟɥɶ– 

ɝɟɧɟɪɚɬɨɪɨɜ, ɫɜɚɪɨɱɧɵɯ ɢ ɨɤɪɚɫɨɱɧɵɯ ɪɚɛɨɬ, ɩɪɨɜɨɞɢɦɵɯ ɜ ɩɟɪɢɨɞ ɬɟɤɭɳɢɯ ɢ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ; 

3) Ɉɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɨɛɫɥɭɠɢɜɚɧɢɢ ɢ ɬɟɤɭɳɢɯ 
ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɚɯ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

4) ɇɚ ɫɪɟɞɭ ɨɛɢɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ ɛɥɢɡɥɟɠɚɳɢɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, 
ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɨɰɟɫɫɨɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɢ ɫɨɫɬɨɹɧɢɟɦ 
ɝɢɞɪɨɬɟɯɧɢɱɟɫɤɢɯ ɫɨɨɪɭɠɟɧɢɣ. 

ȼ ɩɟɪɢɨɞ ɷɤɫɩɥɭɚɬɚɰɢɢ Ƚɗɋ ɨɫɧɨɜɧɵɦɢ ɦɟɪɨɩɪɢɹɬɢɹɦɢ ɩɨ ɨɯɪɚɧɟ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ: 

1. Ɋɟɝɭɥɢɪɨɜɚɧɢɟ ɜɨɞɧɵɦ ɪɟɠɢɦɨɦ ɜɨɞɨɬɨɤɚ; 
2. Ɉɱɢɫɬɤɚ ɜɨɞɵ, ɫɛɪɚɫɵɜɚɟɦɨɣ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ; 
3. Ɉɛɟɫɩɟɱɟɧɢɟ ɭɫɥɨɜɢɹ ɧɟɩɨɩɚɞɚɧɢɹ ɦɚɫɟɥ ɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɣ ɨɛɴɟɤɬ; 
4. ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɟɦɨɧɬɨɜ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɨɩɚɞɚɧɢɟ 

ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɜɨɞɧɵɟ ɨɛɴɟɤɬɵ. 
 ɋɨɝɥɚɫɧɨ ɋɉ ɨɬ 2.1.4.1110–02 «Ɂɨɧɵ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ 

ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɩɢɬɶɟɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ» ɬɪɟɛɭɟɬɫɹ ɜɵɩɨɥɧɟɧɢɟ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ 
ɧɟ ɭɯɭɞɲɟɧɢɸ ɤɚɱɟɫɬɜɚ ɜɨɞɵ ɪɟɤɢ Ʌɹɩɢɧ ɨɬ ɫɛɪɨɫɨɜ ɋɚɪɚɧɩɚɭɥɶɫɤɨɣ Ƚɗɋ ɧɢɠɟ 
ɩɨ ɬɟɱɟɧɢɸ ɪɟɤɢ.  

Ɋɟɠɢɦ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɡɨɧ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɢɫɬɨɱɧɢɤɨɜ (ɁɋɈ) ɩɢɬɶɟɜɨɝɨ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɫɟɥɚ ɋɚɪɚɧɩɚɭɥɶ, ɜ ɩɪɟɞɟɥɚɯ ɩɪɨɦɩɥɨɳɚɞɨɤ ɨɛɴɟɤɬɨɜ 
ɋɚɪɚɧɩɚɭɥɶɫɤɨɣ Ƚɗɋ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɚɧɉɢɇ 2.1.4.1110–02: 

− ɜ ɩɟɪɜɨɦ ɩɨɹɫɟ ɁɋɈ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɫɩɭɫɤ ɥɸɛɵɯ ɫɬɨɱɧɵɯ ɜɨɞ, ɜ ɬɨɦ 
ɱɢɫɥɟ ɫɬɨɱɧɵɯ ɜɨɞ ɜɨɞɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ; 

− ɜɵɹɜɥɟɧɢɟ ɨɛɴɟɤɬɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɨɞɨɫɧɚɛɠɟɧɢɹ, ɫ 
ɪɚɡɪɚɛɨɬɤɨɣ ɤɨɧɤɪɟɬɧɵɯ ɜɨɞɨɨɯɪɚɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɨɛɟɫɩɟɱɟɧɧɵɯ ɢɫɬɨɱɧɢɤɨɦ 
ɮɢɧɚɧɫɢɪɨɜɚɧɢɹ, ɩɨɞɪɹɞɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ ɢ ɫɨɝɥɚɫɨɜɚɧɧɵɯ ɫ ɰɟɧɬɪɨɦ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɫɚɧɢɬɚɪɧɨ–ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɝɨ ɧɚɞɡɨɪɚ. 
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8 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. Ɉɯɪɚɧɚ ɬɪɭɞɚ. 
 
8.1 Ɉɯɪɚɧɚ ɬɪɭɞɚ 
 
Ɉɯɪɚɧɚ ɬɪɭɞɚ - ɫɢɫɬɟɦɚ ɫɨɯɪɚɧɟɧɢɹ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ ɜ 

ɩɪɨɰɟɫɫɟ ɬɪɭɞɨɜɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɜɤɥɸɱɚɸɳɚɹ ɜ ɫɟɛɹ ɩɪɚɜɨɜɵɟ, ɫɨɰɢɚɥɶɧɨ-
ɷɤɨɧɨɦɢɱɟɫɤɢɟ, ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ, ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ, 
ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɟ, ɪɟɚɛɢɥɢɬɚɰɢɨɧɧɵɟ ɢ ɢɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ. 

ɋɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɧɚɩɪɚɜɥɟɧɵ ɧɚ ɫɨɞɟɣɫɬɜɢɟ ɡɚɳɢɬɟ 
ɪɚɛɨɬɧɢɤɨɜ ɨɬ ɨɩɚɫɧɵɯ ɢ ɜɪɟɞɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɚɤɬɨɪɨɜ ɢ ɢɫɤɥɸɱɟɧɢɸ 
ɫɜɹɡɚɧɧɵɯ ɫ ɢɯ ɪɚɛɨɬɨɣ ɬɪɚɜɦ, ɭɯɭɞɲɟɧɢɣ ɡɞɨɪɨɜɶɹ, ɛɨɥɟɡɧɟɣ, ɫɦɟɪɬɟɣ, ɚ ɬɚɤɠɟ 
ɢɧɰɢɞɟɧɬɨɜ (ɨɩɚɫɧɵɯ ɩɪɨɢɫɲɟɫɬɜɢɣ). 

Ɉɛɟɫɩɟɱɟɧɢɟ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɜɤɥɸɱɚɹ ɫɨɨɬɜɟɬɫɬɜɢɟ ɬɪɟɛɨɜɚɧɢɹɦ ɨɯɪɚɧɵ 
ɬɪɭɞɚ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɚɰɢɨɧɚɥɶɧɵɦɢ ɡɚɤɨɧɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ, ɜɯɨɞɢɬ ɜ 
ɨɛɹɡɚɬɟɥɶɫɬɜɚ ɢ ɨɛɹɡɚɧɧɨɫɬɢ ɪɚɛɨɬɨɞɚɬɟɥɹ. Ɋɚɛɨɬɨɞɚɬɟɥɶ ɞɨɥɠɟɧ 
ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɬɶ ɫɜɨɢ ɛɟɡɭɫɥɨɜɧɨɟ ɪɭɤɨɜɨɞɫɬɜɨ ɢ ɩɪɢɜɟɪɠɟɧɧɨɫɬɶ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɨɪɝɚɧɢɡɨɜɚɬɶ ɫɨɡɞɚɧɢɟ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. 

 
8.1.1 ɉɨɥɢɬɢɤɚ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ 

 
Ɋɚɛɨɬɨɞɚɬɟɥɶ, ɤɨɧɫɭɥɶɬɢɪɭɹɫɶ ɫ ɪɚɛɨɬɧɢɤɚɦɢ ɢ ɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ, 

ɞɨɥɠɟɧ ɢɡɥɨɠɢɬɶ ɜ ɩɢɫɶɦɟɧɧɨɦ ɜɢɞɟ ɩɨɥɢɬɢɤɭ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɤɨɬɨɪɚɹ ɞɨɥɠɧɚ: 
ɚ) ɨɬɜɟɱɚɬɶ ɫɩɟɰɢɮɢɤɟ ɨɪɝɚɧɢɡɚɰɢɢ ɢ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɟɟ ɪɚɡɦɟɪɭ ɢ 

ɯɚɪɚɤɬɟɪɭ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
ɛ) ɛɵɬɶ ɤɪɚɬɤɨɣ, ɱɟɬɤɨ ɢɡɥɨɠɟɧɧɨɣ, ɢɦɟɬɶ ɞɚɬɭ ɢ ɜɜɨɞɢɬɶɫɹ ɜ ɞɟɣɫɬɜɢɟ 

ɩɨɞɩɢɫɶɸ ɥɢɛɨ ɪɚɛɨɬɨɞɚɬɟɥɹ ɢɥɢ ɩɨ ɟɝɨ ɞɨɜɟɪɟɧɧɨɫɬɢ, ɥɢɛɨ ɫɚɦɨɝɨ ɫɬɚɪɲɟɝɨ ɩɨ 
ɞɨɥɠɧɨɫɬɢ ɨɬɜɟɬɫɬɜɟɧɧɨɝɨ ɥɢɰɚ ɜ ɨɪɝɚɧɢɡɚɰɢɢ; 

ɜ) ɪɚɫɩɪɨɫɬɪɚɧɹɬɶɫɹ ɢ ɛɵɬɶ ɥɟɝɤɨɞɨɫɬɭɩɧɨɣ ɞɥɹ ɜɫɟɯ ɥɢɰ ɧɚ ɢɯ ɦɟɫɬɟ 
ɪɚɛɨɬɵ; 

ɝ) ɚɧɚɥɢɡɢɪɨɜɚɬɶɫɹ ɞɥɹ ɩɨɫɬɨɹɧɧɨɣ ɩɪɢɝɨɞɧɨɫɬɢ; 
ɞ) ɛɵɬɶ ɞɨɫɬɭɩɧɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɦ ɩɨɪɹɞɤɟ ɨɬɧɨɫɹɳɢɦɫɹ ɤ ɞɟɥɭ 

ɜɧɟɲɧɢɦ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɵɦ ɫɬɨɪɨɧɚɦ. 
ɉɨɥɢɬɢɤɚ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɬɪɭɞɚ ɞɨɥɠɧɚ ɜɤɥɸɱɚɬɶ, ɤɚɤ ɦɢɧɢɦɭɦ, 

ɫɥɟɞɭɸɳɢɟ ɤɥɸɱɟɜɵɟ ɩɪɢɧɰɢɩɵ ɢ ɰɟɥɢ, ɜɵɩɨɥɧɟɧɢɟ ɤɨɬɨɪɵɯ ɨɪɝɚɧɢɡɚɰɢɹ 
ɩɪɢɧɢɦɚɟɬ ɧɚ ɫɟɛɹ: 

ɚ) ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɭ ɡɞɨɪɨɜɶɹ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ 
ɨɪɝɚɧɢɡɚɰɢɢ ɩɭɬɟɦ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɛɨɬɨɣ ɬɪɚɜɦ, ɭɯɭɞɲɟɧɢɣ 
ɡɞɨɪɨɜɶɹ, ɛɨɥɟɡɧɟɣ ɢ ɢɧɰɢɞɟɧɬɨɜ; 

ɛ) ɫɨɛɥɸɞɟɧɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɚɰɢɨɧɚɥɶɧɵɯ ɡɚɤɨɧɨɜ ɢ ɢɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɩɪɚɜɨɜɵɯ ɚɤɬɨɜ, ɩɪɨɝɪɚɦɦ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɤɨɥɥɟɤɬɢɜɧɵɯ 
ɫɨɝɥɚɲɟɧɢɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɞɪɭɝɢɯ ɬɪɟɛɨɜɚɧɢɣ, ɤɨɬɨɪɵɟ ɨɪɝɚɧɢɡɚɰɢɹ 
ɨɛɹɡɚɥɚɫɶ ɜɵɩɨɥɧɹɬɶ; 



126 
 

ɜ) ɨɛɹɡɚɬɟɥɶɫɬɜɚ ɩɨ ɩɪɨɜɟɞɟɧɢɸ ɤɨɧɫɭɥɶɬɚɰɢɣ ɫ ɪɚɛɨɬɧɢɤɚɦɢ ɢ ɢɯ 
ɩɪɟɞɫɬɚɜɢɬɟɥɹɦɢ ɢ ɩɪɢɜɥɟɱɟɧɢɸ ɢɯ ɤ ɚɤɬɢɜɧɨɦɭ ɭɱɚɫɬɢɸ ɜɨ ɜɫɟɯ ɷɥɟɦɟɧɬɚɯ 
ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ; 

ɝ) ɧɟɩɪɟɪɵɜɧɨɟ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ. 

 
8.1.2 ɍɱɚɫɬɢɟ ɪɚɛɨɬɧɢɤɨɜ ɢ ɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 

ɬɪɭɞɚ 
 
ɍɱɚɫɬɢɟ ɪɚɛɨɬɧɢɤɨɜ ɹɜɥɹɟɬɫɹ ɜɚɠɧɟɣɲɢɦ ɷɥɟɦɟɧɬɨɦ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 

ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ ɨɪɝɚɧɢɡɚɰɢɢ. 
Ɋɚɛɨɬɨɞɚɬɟɥɶ ɞɨɥɠɟɧ ɩɪɢɜɥɟɤɚɬɶ ɪɚɛɨɬɧɢɤɨɜ ɢ ɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɩɨ 

ɨɯɪɚɧɟ ɬɪɭɞɚ ɤ ɤɨɧɫɭɥɶɬɚɰɢɹɦ, ɢɧɮɨɪɦɢɪɨɜɚɧɢɸ ɢ ɩɨɜɵɲɟɧɢɸ ɢɯ 
ɤɜɚɥɢɮɢɤɚɰɢɢ ɩɨ ɜɫɟɦ ɚɫɩɟɤɬɚɦ ɨɯɪɚɧɵ ɬɪɭɞɚ, ɫɜɹɡɚɧɧɵɦ ɫ ɢɯ ɪɚɛɨɬɨɣ, ɜɤɥɸɱɚɹ 
ɦɟɪɨɩɪɢɹɬɢɹ, ɜ ɩɪɨɰɟɫɫɟ ɜɨɡɦɨɠɧɵɯ ɚɜɚɪɢɣ. 

Ɋɚɛɨɬɨɞɚɬɟɥɶ ɞɨɥɠɟɧ ɬɚɤ ɨɪɝɚɧɢɡɨɜɚɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ ɢ ɢɯ 
ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɱɬɨɛɵ ɨɧɢ ɢɦɟɥɢ ɜɪɟɦɹ ɢ ɜɨɡɦɨɠɧɨɫɬɢ ɞɥɹ 
ɚɤɬɢɜɧɨɝɨ ɭɱɚɫɬɢɹ ɜ ɩɪɨɰɟɫɫɚɯ ɨɪɝɚɧɢɡɚɰɢɢ, ɩɥɚɧɢɪɨɜɚɧɢɹ ɢ ɪɟɚɥɢɡɚɰɢɢ, 
ɩɪɢɦɟɧɟɧɢɢ, ɨɰɟɧɤɢ ɢ ɞɟɣɫɬɜɢɣ ɩɨ ɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɸ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ 
ɨɯɪɚɧɨɣ ɬɪɭɞɚ. 

Ɋɚɛɨɬɨɞɚɬɟɥɶ ɞɨɥɠɟɧ ɨɛɟɫɩɟɱɢɜɚɬɶ ɫɨɡɞɚɧɢɟ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɢ 
ɷɮɮɟɤɬɢɜɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɤɨɦɢɬɟɬɚ (ɤɨɦɢɫɫɢɢ) ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ 
ɩɪɢɡɧɚɧɢɟ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪɚɛɨɬɧɢɤɨɜ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɧɚɰɢɨɧɚɥɶɧɵɦɢ ɡɚɤɨɧɚɦɢ ɢ ɩɪɚɤɬɢɤɨɣ. 

 
8.1.3 Ɉɛɹɡɚɧɧɨɫɬɢ ɢ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ 
 
Ɋɚɛɨɬɨɞɚɬɟɥɶ ɞɨɥɠɟɧ ɧɟɫɬɢ ɜɫɟɨɛɴɟɦɥɸɳɢɟ ɨɛɹɡɚɬɟɥɶɫɬɜɚ ɢ 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɟ ɡɞɨɪɨɜɶɹ ɪɚɛɨɬɧɢɤɨɜ ɢ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɪɭɤɨɜɨɞɫɬɜɨ ɞɟɹɬɟɥɶɧɨɫɬɶɸ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɜ ɨɪɝɚɧɢɡɚɰɢɢ. 

Ɋɚɛɨɬɨɞɚɬɟɥɶ ɢ ɪɭɤɨɜɨɞɢɬɟɥɢ ɜɵɫɲɟɝɨ ɡɜɟɧɚ ɞɨɥɠɧɵ ɪɚɫɩɪɟɞɟɥɹɬɶ 
ɨɛɹɡɚɧɧɨɫɬɢ, ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɢ ɩɨɥɧɨɦɨɱɢɹ ɩɨ ɪɚɡɪɚɛɨɬɤɟ, ɨɫɭɳɟɫɬɜɥɟɧɢɸ ɢ 
ɪɟɡɭɥɶɬɚɬɢɜɧɨɦɭ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɸ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɢ 
ɞɨɫɬɢɠɟɧɢɸ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɰɟɥɟɣ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ. 

Ⱦɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɫɬɪɭɤɬɭɪɵ ɢ ɩɪɨɰɟɫɫɵ, ɤɨɬɨɪɵɟ ɛɵ: 
ɚ) ɨɛɟɫɩɟɱɢɜɚɥɢ ɭɩɪɚɜɥɟɧɢɟ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɜ ɜɢɞɟ ɥɢɧɟɣɧɨɣ 

ɭɩɪɚɜɥɟɧɱɟɫɤɨɣ ɮɭɧɤɰɢɢ, ɢɡɜɟɫɬɧɨɣ ɢ ɩɪɢɡɧɚɧɧɨɣ ɧɚ ɜɫɟɯ ɭɪɨɜɧɹɯ; 
ɛ) ɨɩɪɟɞɟɥɹɥɢ ɢ ɞɨɜɨɞɢɥɢ ɞɨ ɱɥɟɧɨɜ ɨɪɝɚɧɢɡɚɰɢɢ ɨɛɹɡɚɧɧɨɫɬɢ, 

ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɢ ɩɨɥɧɨɦɨɱɢɹ ɥɢɰ, ɤɨɬɨɪɵɟ ɜɵɹɜɥɹɸɬ, ɨɰɟɧɢɜɚɸɬ ɢɥɢ 
ɪɟɝɭɥɢɪɭɸɬ ɨɩɚɫɧɨɫɬɢ ɢ ɪɢɫɤɢ ɨɯɪɚɧɵ ɬɪɭɞɚ; 

ɜ) ɨɫɭɳɟɫɬɜɥɹɥɢ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɷɮɮɟɤɬɢɜɧɨɟ ɨɩɟɪɚɬɢɜɧɨɟ 
ɪɭɤɨɜɨɞɫɬɜɨ, ɱɬɨɛɵ ɝɚɪɚɧɬɢɪɨɜɚɬɶ ɨɛɟɫɩɟɱɟɧɢɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɨɯɪɚɧɭ ɡɞɨɪɨɜɶɹ 
ɪɚɛɨɬɧɢɤɨɜ; 

ɝ) ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ ɫɨɬɪɭɞɧɢɱɟɫɬɜɭ, ɩɟɪɟɞɚɱɟ ɢ ɨɛɦɟɧɭ ɢɧɮɨɪɦɚɰɢɟɣ 
ɦɟɠɞɭ ɱɥɟɧɚɦɢ ɨɪɝɚɧɢɡɚɰɢɢ, ɜɤɥɸɱɚɹ ɪɚɛɨɬɧɢɤɨɜ ɢ ɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ, ɩɪɢ 
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ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɷɥɟɦɟɧɬɨɜ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ ɞɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ; 

ɞ) ɫɨɛɥɸɞɚɥɢ ɩɪɢɧɰɢɩɵ ɩɨɫɬɪɨɟɧɢɹ ɫɢɫɬɟɦ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ, 
ɫɨɞɟɪɠɚɳɢɟɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɧɚɰɢɨɧɚɥɶɧɨɦ ɫɬɚɧɞɚɪɬɟ, ɫɩɟɰɢɚɥɶɧɵɯ 
ɫɬɚɧɞɚɪɬɚɯ ɢɥɢ ɢɧɵɯ ɪɭɤɨɜɨɞɫɬɜɚɯ, ɚ ɬɚɤɠɟ ɜ ɞɨɛɪɨɜɨɥɶɧɵɯ ɩɪɨɝɪɚɦɦɚɯ, 
ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɤɨɬɨɪɵɯ ɨɪɝɚɧɢɡɚɰɢɹ ɩɪɢɧɹɥɚ ɧɚ ɫɟɛɹ; 

ɟ) ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɢ ɨɫɭɳɟɫɬɜɥɹɥɢ ɹɫɧɭɸ ɩɨɥɢɬɢɤɭ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ 
ɢɡɦɟɪɢɦɵɟ ɰɟɥɢ; 

ɠ) ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɷɮɮɟɤɬɢɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ 
ɭɫɬɪɚɧɟɧɢɸ ɢɥɢ ɨɝɪɚɧɢɱɟɧɢɸ ɨɩɚɫɧɨɫɬɟɣ ɢ ɪɢɫɤɨɜ ɢ ɫɩɨɫɨɛɫɬɜɨɜɚɥɢ 
ɫɨɯɪɚɧɟɧɢɸ ɡɞɨɪɨɜɶɹ ɧɚ ɪɚɛɨɬɟ; 

ɢ) ɭɫɬɚɧɚɜɥɢɜɚɥɢ ɩɪɨɝɪɚɦɦɵ ɩɪɨɮɢɥɚɤɬɢɤɢ ɡɚɛɨɥɟɜɚɧɢɣ ɢ ɨɡɞɨɪɨɜɥɟɧɢɹ; 
ɤ) ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ ɨɛɟɫɩɟɱɢɜɚɥɢ ɷɮɮɟɤɬɢɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɩɨɥɧɨɦɭ 

ɭɱɚɫɬɢɸ ɪɚɛɨɬɧɢɤɨɜ ɢ ɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɜ ɜɵɩɨɥɧɟɧɢɢ ɩɨɥɢɬɢɤɢ ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ; 

ɥ) ɩɪɟɞɨɫɬɚɜɥɹɥɢ ɧɟɨɛɯɨɞɢɦɵɟ ɪɟɫɭɪɫɵ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ɥɢɰɚ, ɧɟɫɭɳɢɟ 
ɨɛɹɡɚɧɧɨɫɬɢ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ, ɜɤɥɸɱɚɹ ɱɥɟɧɨɜ ɤɨɦɢɬɟɬɚ (ɤɨɦɢɫɫɢɢ) ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ, ɦɨɝɥɢ ɩɪɚɜɢɥɶɧɨ ɜɵɩɨɥɧɹɬɶ ɫɜɨɢ ɮɭɧɤɰɢɢ; ɢ 

ɦ) ɝɚɪɚɧɬɢɪɨɜɚɧɧɨ ɨɛɟɫɩɟɱɢɜɚɥɢ ɷɮɮɟɤɬɢɜɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɞɥɹ ɩɨɥɧɨɝɨ 
ɭɱɚɫɬɢɹ ɪɚɛɨɬɧɢɤɨɜ ɢ ɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɜ ɤɨɦɢɬɟɬɚɯ (ɤɨɦɢɫɫɢɹɯ) ɩɨ ɨɯɪɚɧɟ 
ɬɪɭɞɚ ɬɚɦ, ɝɞɟ ɨɧɢ ɫɭɳɟɫɬɜɭɸɬ. 

ɇɚ ɭɪɨɜɧɟ ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɜɵɫɲɟɝɨ ɡɜɟɧɚ ɨɪɝɚɧɢɡɚɰɢɢ ɞɨɥɠɧɨ ɛɵɬɶ 
ɧɚɡɧɚɱɟɧɨ ɥɢɰɨ ɢɥɢ ɥɢɰɚ, ɧɚɞɟɥɟɧɧɵɟ ɨɛɹɡɚɧɧɨɫɬɹɦɢ, ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶɸ ɢ 
ɩɨɥɧɨɦɨɱɢɹɦɢ ɩɨ: 

ɚ) ɪɚɡɜɢɬɢɸ, ɩɪɢɦɟɧɟɧɢɸ, ɩɟɪɢɨɞɢɱɟɫɤɨɦɭ ɚɧɚɥɢɡɭ ɢ ɨɰɟɧɤɟ ɫɢɫɬɟɦɵ 
ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ; 

ɛ) ɩɟɪɢɨɞɢɱɟɫɤɨɣ ɨɬɱɟɬɧɨɫɬɢ ɜɵɫɲɟɦɭ ɪɭɤɨɜɨɞɫɬɜɭ ɨ ɪɟɡɭɥɶɬɚɬɢɜɧɨɫɬɢ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɫɢɫɬɟɦɵ ɭɩɪɚɜɥɟɧɢɹ ɨɯɪɚɧɨɣ ɬɪɭɞɚ; 

ɜ) ɫɨɞɟɣɫɬɜɢɸ ɜ ɭɱɚɫɬɢɢ ɜɫɟɯ ɱɥɟɧɨɜ ɨɪɝɚɧɢɡɚɰɢɢ.    
 
8.2 ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ 
 
ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ − ɷɬɨ ɫɨɫɬɨɹɧɢɟ ɡɚɳɢɳɟɧɧɨɫɬɢ ɥɢɱɧɨɫɬɢ, 

ɢɦɭɳɟɫɬɜɚ, ɨɛɳɟɫɬɜɚ ɢ ɝɨɫɭɞɚɪɫɬɜɚ ɨɬ ɩɨɠɚɪɨɜ. 
 ɉɪɚɜɢɥɚ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɩɪɟɞɩɪɢɹɬɢɣ 

ɩɨɞɪɨɛɧɨ ɢɡɥɨɠɟɧɵ ɜ ɊȾ 153−34.0−03−301−00 ȼɉɉȻ 01-02-95*. 
 
8.2.1 Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɨɪɝɚɧɢɡɚɰɢɢ ɩɨɞɝɨɬɨɜɤɢ ɩɟɪɫɨɧɚɥɚ 
 
ȼɫɟ ɂɌɊ (ɢɧɠɟɧɟɪɧɨ−ɬɟɯɧɢɱɟɫɤɢɣ ɪɚɛɨɬɧɢɤ), ɪɚɛɨɱɢɟ ɢ ɫɥɭɠɚɳɢɟ 

ɞɨɥɠɧɵ ɩɪɨɯɨɞɢɬɶ ɩɨɞɝɨɬɨɜɤɭ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɰɟɥɹɯ ɩɪɢɨɛɪɟɬɟɧɢɹ 
ɢ ɭɝɥɭɛɥɟɧɢɹ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɡɧɚɧɢɣ ɨɛ ɨɩɚɫɧɨɫɬɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 
ɩɪɨɰɟɫɫɚ, ɧɚɜɵɤɨɜ ɜ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɢɦɟɸɳɢɯɫɹ ɫɪɟɞɫɬɜ ɩɨɠɚɪɧɨɣ ɡɚɳɢɬɵ, 
ɭɦɟɧɢɹ ɛɟɡɨɩɚɫɧɨ ɢ ɩɪɚɜɢɥɶɧɨ ɞɟɣɫɬɜɨɜɚɬɶ ɩɪɢ ɜɨɡɧɢɤɧɨɜɟɧɢɢ ɩɨɠɚɪɚ ɢ 
ɨɤɚɡɵɜɚɬɶ ɩɟɪɜɭɸ ɩɨɦɨɳɶ ɩɨɫɬɪɚɞɚɜɲɢɦ. 
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ɉɨɞɝɨɬɨɜɤɚ ɂɌɊ, ɪɚɛɨɱɢɯ ɢ ɫɥɭɠɚɳɢɯ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɫɬɨɢɬ 
ɢɡ ɫɥɟɞɭɸɳɢɯ ɨɫɧɨɜɧɵɯ ɩɨɥɨɠɟɧɢɣ: 

− ɜɜɨɞɧɨɝɨ ɢɧɫɬɪɭɤɬɚɠɚ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 
− ɩɪɨɜɨɞɢɦɵɯ ɜ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɹɯ ɪɟɝɭɥɹɪɧɵɯ ɢɧɫɬɪɭɤɬɚɠɟɣ 

(ɩɟɪɜɢɱɧɨɝɨ, ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ, ɜɧɟɩɥɚɧɨɜɨɝɨ ɢ ɰɟɥɟɜɨɝɨ), ɜ ɬɟɦɚɬɢɤɭ ɤɨɬɨɪɵɯ 
ɨɛɹɡɚɬɟɥɶɧɨ ɜɤɥɸɱɚɸɬɫɹ ɜɨɩɪɨɫɵ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ; 

− ɫɩɟɰɢɚɥɶɧɨɣ ɩɨɞɝɨɬɨɜɤɢ ɩɟɪɫɨɧɚɥɚ; 
− ɡɚɧɹɬɢɣ ɩɨ ɩɨɠɚɪɧɨ ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ; 
− ɩɪɨɜɟɞɟɧɢɹ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɬɪɟɧɢɪɨɜɨɤ; 
− ɩɨɜɵɲɟɧɢɹ ɡɧɚɧɢɣ (ɤɜɚɥɢɮɢɤɚɰɢɢ) ɜ ɭɱɟɛɧɵɯ ɰɟɧɬɪɚɯ, ɚ ɬɚɤɠɟ ɩɪɢ 

ɩɪɨɜɟɞɟɧɢɢ ɫɟɦɢɧɚɪɨɜ ɢ ɰɟɥɟɜɵɯ ɫɨɜɟɳɚɧɢɣ (ɤɨɧɮɟɪɟɧɰɢɣ) ɩɨ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɡɚɳɢɬɟ; 

− ɢɡɭɱɟɧɢɹ ɢ ɩɪɨɜɟɪɤɢ ɡɧɚɧɢɣ ɩɪɚɜɢɥ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 
ȼɫɟ ɂɌɊ, ɪɚɛɨɱɢɟ ɢ ɫɥɭɠɚɳɢɟ, ɩɨɫɬɭɩɚɸɳɢɟ ɪɚɛɨɬɚɬɶ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ 

ɩɪɟɞɩɪɢɹɬɢɹ, ɚ ɬɚɤɠɟ ɥɢɰɚ, ɩɪɢɧɹɬɵɟ ɧɚ ɜɪɟɦɟɧɧɭɸ ɪɚɛɨɬɭ, ɭɱɚɳɢɟɫɹ ɢ 
ɫɬɭɞɟɧɬɵ, ɩɪɨɯɨɞɹɳɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɭɱɟɧɢɟ (ɩɪɚɤɬɢɤɭ), ɞɨɥɠɧɵ ɩɪɨɣɬɢ 
ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ʌɢɰɚ, ɧɟ ɩɪɨɲɟɞɲɢɟ ɜɜɨɞɧɵɣ ɢɧɫɬɪɭɤɬɚɠ ɩɨ ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤ 
ɪɚɛɨɬɟ ɧɟ ɞɨɩɭɫɤɚɸɬɫɹ. 

ɉɪɢ ɩɪɨɜɟɞɟɧɢɢ ɩɟɪɜɢɱɧɨɝɨ, ɩɨɜɬɨɪɧɨɝɨ (ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ) ɢ ɜɧɟɩɥɚɧɨɜɨɝɨ 
ɢɧɫɬɪɭɤɬɚɠɟɣ, ɤɨɬɨɪɵɟ ɩɪɨɜɨɞɹɬɫɹ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ ɨɬɜɟɬɫɬɜɟɧɧɵɦ 
ɞɨɥɠɧɨɫɬɧɵɦ ɥɢɰɨɦ (ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɭɱɚɫɬɤɚ, ɦɚɫɬɟɪɫɤɨɣ, ɥɚɛɨɪɚɬɨɪɢɢ, 
ɫɤɥɚɞɚ), ɜ ɬɟɦɚɬɢɤɭ ɢɯ ɨɛɹɡɚɬɟɥɶɧɨ ɜɤɥɸɱɚɸɬɫɹ ɜɨɩɪɨɫɵ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɍɤɚɡɚɧɧɵɟ ɢɧɫɬɪɭɤɬɚɠɢ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɩɪɢ ɩɟɪɟɜɨɞɟ ɪɚɛɨɱɢɯ ɢ 
ɫɥɭɠɚɳɢɯ ɢɡ ɨɞɧɨɝɨ ɰɟɯɚ ɜ ɞɪɭɝɨɣ. Ɉ ɩɪɨɜɟɞɟɧɢɢ ɭɤɚɡɚɧɧɵɯ ɢɧɫɬɪɭɤɬɚɠɟɣ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɡɚɩɢɫɶ ɜ ɠɭɪɧɚɥɟ. 

Ɂɚɧɹɬɢɹ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɤɚɬɟɝɨɪɢɣ ɩɟɪɫɨɧɚɥɚ ɩɪɨɜɨɞɹɬɫɹ ɜ ɰɟɥɹɯ ɭɝɥɭɛɥɟɧɢɹ ɡɧɚɧɢɣ ɩɨ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɫ ɭɱɟɬɨɦ ɨɫɨɛɟɧɧɨɫɬɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɪɨɢɡɜɨɞɫɬɜɚ, 
ɫɪɟɞɫɬɜ ɢ ɦɟɬɨɞɨɜ ɛɨɪɶɛɵ ɫ ɩɨɠɚɪɚɦɢ ɩɨ ɫɩɟɰɢɚɥɶɧɨ ɪɚɡɪɚɛɨɬɚɧɧɵɦ 
ɩɪɨɝɪɚɦɦɚɦ. 

ɉɨ ɨɤɨɧɱɚɧɢɢ ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɦɭ ɦɢɧɢɦɭɦɭ ɩɟɪɫɨɧɚɥ 
ɫɞɚɟɬ ɡɚɱɟɬɵ, ɤɨɬɨɪɵɟ ɨɮɨɪɦɥɹɸɬɫɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɞɨɤɭɦɟɧɬɨɦ 
(ɩɪɨɬɨɤɨɥɨɦ, ɜɟɞɨɦɨɫɬɶɸ). 

ȼ ɰɟɥɹɯ ɜɵɹɜɥɟɧɢɹ ɧɚɪɭɲɟɧɢɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɝɨ ɪɟɠɢɦɚ ɢ ɩɪɚɜɢɥ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɚ ɬɚɤɠɟ ɩɪɢɜɥɟɱɟɧɢɹ ɩɟɪɫɨɧɚɥɚ ɤ ɩɪɨɜɟɞɟɧɢɸ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɢɯ 
ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ, ɧɚ ɷɬɢɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɞɨɥɠɧɵ ɫɨɡɞɚɜɚɬɶɫɹ 
ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɢɫɫɢɢ. 

ɉɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɢɟ ɤɨɦɢɫɫɢɢ ɧɚɡɧɚɱɚɸɬɫɹ ɩɪɢɤɚɡɨɦ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɜ ɫɨɫɬɚɜɟ: ɝɥɚɜɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ 
(ɩɪɟɞɫɟɞɚɬɟɥɶ), ɧɚɱɚɥɶɧɢɤɚ ɩɨɠɚɪɧɨɣ ɨɯɪɚɧɵ (ɩɪɢ ɟɟ ɧɚɥɢɱɢɢ), ɧɚɱɚɥɶɧɢɤɚ 
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ɞɨɛɪɨɜɨɥɶɧɨɝɨ ɩɨɠɚɪɧɨɝɨ ɮɨɪɦɢɪɨɜɚɧɢɹ (ȾɉɎ), ɧɚɱɚɥɶɧɢɤɨɜ ɨɫɧɨɜɧɵɯ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɰɟɯɨɜ, ɫɩɟɰɢɚɥɢɫɬɨɜ ɩɨ ɜɨɞɨɫɧɚɛɠɟɧɢɸ ɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ 
ɭɫɬɚɧɨɜɤɚɦ ɩɨɠɚɪɨɬɭɲɟɧɢɹ, ɚ ɬɚɤɠɟ ɞɪɭɝɢɯ ɥɢɰ ɩɨ ɭɫɦɨɬɪɟɧɢɸ ɪɭɤɨɜɨɞɢɬɟɥɹ 
ɩɪɟɞɩɪɢɹɬɢɹ. 

ɇɚɱɚɥɶɧɢɤ ȾɉɎ ɢ ɟɝɨ ɡɚɦɟɫɬɢɬɟɥɶ ɧɚɡɧɚɱɚɸɬɫɹ ɢɡ ɫɩɟɰɢɚɥɢɫɬɨɜ ɢɥɢ 
ɰɟɯɨɜɨɣ ɚɞɦɢɧɢɫɬɪɚɰɢɢ. ɇɚɱɚɥɶɧɢɤ ȾɉɎ ɩɥɚɧɢɪɭɟɬ ɭɱɟɛɭ, ɩɪɨɜɟɞɟɧɢɟ 
ɬɪɟɧɢɪɨɜɨɤ ɢ ɭɱɟɧɢɣ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɭ ɩɨ ɤɨɧɬɪɨɥɸ ɡɚ ɫɪɟɞɫɬɜɚɦɢ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

ɇɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɝɨɞ ɪɭɤɨɜɨɞɢɬɟɥɶ ɩɪɟɞɩɪɢɹɬɢɹ ɨɛɹɡɚɧ ɡɚɫɥɭɲɚɬɶ 
ɨɬɱɟɬ ɱɥɟɧɨɜ ɩɨɠɚɪɧɨ-ɬɟɯɧɢɱɟɫɤɨɣ ɤɨɦɢɫɫɢɢ ɢ ɧɚɱɚɥɶɧɢɤɚ ȾɉɎ ɩɪɟɞɩɪɢɹɬɢɹ ɨ 
ɩɪɨɞɟɥɚɧɧɨɣ ɪɚɛɨɬɟ ɡɚ ɨɬɱɟɬɧɵɣ ɩɟɪɢɨɞ. 

 
8.2.2 ɋɨɞɟɪɠɚɧɢɟ ɬɟɪɪɢɬɨɪɢɢ 
 
Ɍɟɪɪɢɬɨɪɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɚ ɩɨɫɬɨɹɧɧɨ ɫɨɞɟɪɠɚɬɶɫɹ 

ɜ ɱɢɫɬɨɬɟ, ɨɱɢɳɚɬɶɫɹ ɨɬ ɫɝɨɪɚɟɦɵɯ ɨɬɯɨɞɨɜ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɡɚɝɪɨɦɨɠɞɚɬɶ ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɪɨɟɡɞɵ ɜɨɤɪɭɝ 

ɡɞɚɧɢɣ ɢ ɞɨɪɨɝɢ. 
ȼɫɹ ɬɟɪɪɢɬɨɪɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɚ ɢɦɟɬɶ ɤɚɩɢɬɚɥɶɧɨɟ 

ɨɝɪɚɠɞɟɧɢɟ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɤɨɧɬɪɨɥɶɧɨ-ɩɪɨɩɭɫɤɧɵɟ ɩɭɧɤɬɵ, ɚ ɬɚɤɠɟ ɧɚɪɭɠɧɨɟ 
ɨɫɜɟɳɟɧɢɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ ɧɨɪɦɚɦɢ. 

ȼɫɟ ɩɪɨɟɡɞɧɵɟ ɞɨɪɨɝɢ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ. 
ɉɨɞɴɟɡɞɵ ɤ ɩɨɠɚɪɧɵɦ ɝɢɞɪɚɧɬɚɦ, ɤ ɜɨɞɨɟɦɚɦ ɢ ɞɪɭɝɢɦ ɢɫɬɨɱɧɢɤɚɦ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ (ɩɪɭɞɵ, ɝɪɚɞɢɪɧɢ, ɤɚɧɚɥɵ ɢ ɬ.ɩ.), ɨɛɨɪɭɞɨɜɚɧɧɵɟ ɫɩɟɰɢɚɥɶɧɵɦɢ 
ɩɥɨɳɚɞɤɚɦɢ (ɩɢɪɫɚɦɢ), ɞɨɥɠɧɵ ɛɵɬɶ ɩɨɫɬɨɹɧɧɨ ɫɜɨɛɨɞɧɵɦɢ, ɚ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ 
ɨɱɢɳɚɬɶɫɹ ɨɬ ɫɧɟɝɚ ɢ ɧɚɥɟɞɢ. 

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɞɨɪɨɠɧɵɟ 
ɡɧɚɤɢ ɢ ɩɨɹɫɧɹɸɳɢɟ ɧɚɞɩɢɫɢ, ɧɟ ɞɨɩɭɫɤɚɸɳɢɟ ɨɫɬɚɧɨɜɤɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, 
ɞɪɭɝɢɯ ɦɟɯɚɧɢɡɦɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɜ ɦɟɫɬɚɯ ɫɭɠɟɧɢɹ ɩɪɨɟɡɞɧɵɯ ɞɨɪɨɝ, ɩɨɞ 
ɚɪɤɚɦɢ ɢ ɜ ɦɟɫɬɚɯ ɪɚɫɫɬɚɧɨɜɤɢ ɩɨɠɚɪɧɨɣ ɬɟɯɧɢɤɢ ɩɨ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɥɚɧɭ 
ɩɨɠɚɪɨɬɭɲɟɧɢɹ. 

Ɂɚɤɪɵɬɢɟ ɨɬɞɟɥɶɧɵɯ ɩɪɨɟɡɞɨɜ ɢ ɭɱɚɫɬɤɨɜ ɞɨɪɨɝ ɧɚ ɪɟɦɨɧɬ ɢɥɢ ɩɨ ɞɪɭɝɢɦ 
ɩɪɢɱɢɧɚɦ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɢɡɜɟɞɟɧɨ ɩɨɫɥɟ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɨɛɴɟɤɬɨɜɨɣ ɩɨɠɚɪɧɨɣ 
ɨɯɪɚɧɨɣ ɢ ɭɫɬɪɨɣɫɬɜɚ ɜɪɟɦɟɧɧɵɯ ɨɛɴɟɡɞɨɜ ɢɥɢ ɩɟɪɟɟɡɞɨɜ ɱɟɪɟɡ ɪɟɦɨɧɬɢɪɭɟɦɵɟ 
ɭɱɚɫɬɤɢ. ȼ ɷɬɢɯ ɫɥɭɱɚɹɯ ɧɚ ɜɟɫɶ ɩɟɪɢɨɞ ɪɟɦɨɧɬɚ ɜ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɫɬɚɯ ɞɨɥɠɧɵ 
ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɞɨɪɨɠɧɵɟ ɡɧɚɤɢ ɢ ɭɤɚɡɚɬɟɥɢ ɦɚɪɲɪɭɬɚ ɫɥɟɞɨɜɚɧɢɹ. 

Ɇɟɫɬɚ ɪɟɦɨɧɬɚ ɞɨɪɨɝ ɢɥɢ ɩɭɬɢ ɨɛɴɟɡɞɚ ɞɨɥɠɧɵ ɢɦɟɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ 
ɨɫɜɟɳɟɧɢɟ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɪɚɡɦɟɳɟɧɢɟ ɛɵɬɨɜɵɯ ɜɚɝɨɧɱɢɤɨɜ ɜɧɭɬɪɢ ɡɞɚɧɢɣ. 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɷɥɟɤɬɪɨɫɬɚɧɰɢɣ ɢ ɩɨɞɫɬɚɧɰɢɣ ɫɥɟɞɭɟɬ ɪɟɝɭɥɹɪɧɨ ɫɤɚɲɢɜɚɬɶ 

ɢ ɜɵɜɨɡɢɬɶ ɬɪɚɜɭ. 
Ɂɚɩɪɟɳɚɟɬɫɹ ɯɪɚɧɟɧɢɟ ɜɵɫɭɲɟɧɧɨɣ ɬɪɚɜɵ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ ɢ ɧɚ ɩɪɢɥɟɝɚɸɳɟɣ ɩɥɨɳɚɞɤɟ (ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɛɥɢɠɟ 100 ɦ). 
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ɋɠɢɝɚɧɢɟ ɦɭɫɨɪɚ ɢ ɨɬɯɨɞɨɜ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɹ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜɚɯ (ɩɟɱɚɯ). Ɂɚɩɪɟɳɚɟɬɫɹ ɪɚɡɜɟɞɟɧɢɟ 
ɤɨɫɬɪɨɜ ɞɥɹ ɷɬɨɣ ɰɟɥɢ. 

ɉɪɨɟɡɞɵ ɜɧɭɬɪɢ ɨɛɴɟɤɬɨɜɵɯ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɩɭɬɟɣ ɞɨɥɠɧɵ ɛɵɬɶ 
ɫɜɨɛɨɞɧɵɦɢ ɞɥɹ ɩɪɨɟɡɞɚ ɩɨɠɚɪɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɢɦɟɬɶ ɫɩɥɨɲɧɵɟ ɧɚɫɬɢɥɵ ɧɚ 
ɭɪɨɜɧɟ ɝɨɥɨɜɨɤ ɪɟɥɶɫɨɜ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɫɬɨɹɧɤɚ ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɜɚɝɨɧɨɜ ɛɟɡ ɥɨɤɨɦɨɬɢɜɚ ɧɚ 
ɩɟɪɟɟɡɞɚɯ ɞɨɪɨɝ ɬɟɪɪɢɬɨɪɢɢ ɷɧɟɪɝɨɩɪɟɞɩɪɢɹɬɢɣ. 

 

8.2.3 ɋɨɞɟɪɠɚɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 
 
Ɂɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɢ ɫɟɬɟɜɵɯ ɩɪɟɞɩɪɢɹɬɢɣ ɞɨɥɠɧɵ 

ɷɤɫɩɥɭɚɬɢɪɨɜɚɬɶɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɌɗ. 
ȼɨ ɜɫɟɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ ɫɥɭɠɟɛɧɵɯ ɡɞɚɧɢɹɯ 

ɞɨɥɠɟɧ ɫɨɛɥɸɞɚɬɶɫɹ ɭɫɬɚɧɨɜɥɟɧɧɵɣ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɣ ɪɟɠɢɦ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɧɨɪɦɚɥɶɧɵɯ ɢ ɛɟɡɨɩɚɫɧɵɯ ɭɫɥɨɜɢɣ ɬɪɭɞɚ ɩɟɪɫɨɧɚɥɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɧɚɫɬɨɹɳɢɯ ɉɪɚɜɢɥ ɢ "ɂɧɫɬɪɭɤɰɢɢ ɨ ɦɟɪɚɯ ɩɨɠɚɪɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɢ ɫɥɭɠɟɛɧɵɯ ɡɞɚɧɢɹɯ ɚɤɰɢɨɧɟɪɧɨɝɨ ɨɛɳɟɫɬɜɚ 
"ȿɗɋ Ɋɨɫɫɢɢ". 

Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɢɡɜɨɞɢɬɶ ɩɟɪɟɩɥɚɧɢɪɨɜɤɭ ɩɨɦɟɳɟɧɢɣ ɛɟɡ 
ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɪɚɡɪɚɛɨɬɤɢ ɩɪɨɟɤɬɚ, ɚ ɩɪɢ ɨɬɫɬɭɩɥɟɧɢɢ ɟɝɨ ɨɬ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɧɨɪɦ ɢ ɩɪɚɜɢɥ − ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ ɦɟɫɬɧɵɦɢ ɧɚɞɡɨɪɧɵɦɢ ɨɪɝɚɧɚɦɢ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɜ ɭɤɚɡɚɧɧɵɯ ɩɨɦɟɳɟɧɢɹɯ ɭɦɟɧɶɲɚɬɶ ɱɢɫɥɨ ɷɜɚɤɭɚɰɢɨɧɧɵɯ 
ɜɵɯɨɞɨɜ ɢ ɫɧɢɠɚɬɶ ɨɝɧɟɫɬɨɣɤɨɫɬɶ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜ ɧɚɪɭɲɟɧɢɟ 
ɬɪɟɛɨɜɚɧɢɣ ɞɟɣɫɬɜɭɸɳɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɧɨɪɦ ɢ ɩɪɚɜɢɥ (ɋɇɢɉ). 

ɇɚ ɩɭɬɹɯ ɷɜɚɤɭɚɰɢɢ ɞɨɥɠɧɨ ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ 
ɪɚɛɨɱɟɟ ɢ ɚɜɚɪɢɣɧɨɟ ɨɫɜɟɳɟɧɢɟ, ɚ ɬɚɤɠɟ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɭɤɚɡɚɬɟɥɢ 
ɞɥɹ ɜɵɯɨɞɚ ɩɟɪɫɨɧɚɥɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɢɦɢ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ 
ɫɬɚɧɞɚɪɬɚɦɢ. 

ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɢ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɡɞɚɧɢɹɯ 
ɩɪɟɞɩɪɢɹɬɢɹ ɡɚɩɪɟɳɚɟɬɫɹ: 

1) ɍɫɬɚɧɚɜɥɢɜɚɬɶ ɢ ɡɚɝɪɨɦɨɠɞɚɬɶ ɩɭɬɢ ɷɜɚɤɭɚɰɢɢ ɢ ɥɟɫɬɧɢɱɧɵɟ ɦɚɪɲɢ 
ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɦɚɬɟɪɢɚɥɚɦɢ ɢ ɞɪɭɝɢɦɢ ɩɪɟɞɦɟɬɚɦɢ. 

2) ɍɛɢɪɚɬɶ ɩɨɦɟɳɟɧɢɹ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɥɟɝɤɨɜɨɫɩɥɚɦɟɧɹɸɳɢɯɫɹ ɢ ɝɨɪɸɱɢɯ 
ɠɢɞɤɨɫɬɟɣ (ɛɟɧɡɢɧ, ɤɟɪɨɫɢɧ ɢ ɬ.ɩ.). 

3) Ɉɫɬɚɜɥɹɬɶ ɛɟɡ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɞɡɨɪɚ ɪɚɛɨɬɚɸɳɢɟ ɷɥɟɤɬɪɨɧɚɝɪɟɜɚɬɟɥɶɧɵɟ 
ɩɪɢɛɨɪɵ, ɚ ɩɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɪɚɛɨɬɵ ɜɤɥɸɱɟɧɧɵɟ ɜ ɷɥɟɤɬɪɨɫɟɬɶ ɚɩɩɚɪɚɬɵ ɢ 
ɭɫɬɚɧɨɜɤɢ, ɟɫɥɢ ɷɬɨ ɧɟ ɬɪɟɛɭɟɬɫɹ ɩɨ ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ. 

4) Ɉɬɨɝɪɟɜɚɬɶ ɡɚɦɟɪɡɲɢɟ ɜɨɞɹɧɵɟ ɬɪɭɛɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ 
ɩɚɹɥɶɧɵɦɢ ɥɚɦɩɚɦɢ ɢɥɢ ɞɪɭɝɢɦ ɫɩɨɫɨɛɨɦ. 

5) ɂɫɩɨɥɶɡɨɜɚɬɶ ɱɟɪɞɚɤɢ ɡɞɚɧɢɣ ɜ ɤɚɱɟɫɬɜɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ, 
ɚ ɬɚɤɠɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
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6) ɉɪɨɜɨɞɢɬɶ ɪɚɛɨɬɵ ɜ ɩɨɦɟɳɟɧɢɹɯ ɢ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɢ, ɧɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɟ ɧɚɪɹɞɚɦɢ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ ɢɥɢ 
ɪɚɫɩɨɪɹɠɟɧɢɹɦɢ. 

ɉɨɞ ɦɚɪɲɚɦɢ ɥɟɫɬɧɢɱɧɵɯ ɤɥɟɬɨɤ ɩɟɪɜɨɝɨ, ɰɨɤɨɥɶɧɨɝɨ ɢɥɢ ɩɨɞɜɚɥɶɧɨɝɨ 
ɷɬɚɠɚ ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ ɪɚɡɦɟɳɚɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢ ɯɨɡɹɣɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ, 
ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɭɡɥɨɜ ɰɟɧɬɪɚɥɶɧɨɝɨ ɨɬɨɩɥɟɧɢɹ. 

Ʉɭɪɟɧɢɟ ɪɚɡɪɟɲɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɫɩɟɰɢɚɥɶɧɨ ɨɬɜɟɞɟɧɧɵɯ ɢ ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɦɟɫɬɚɯ, ɭ ɤɨɬɨɪɵɯ ɞɨɥɠɧɵ ɛɵɬɶ ɜɵɜɟɲɟɧɵ ɡɧɚɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɨ 
ɞɟɣɫɬɜɭɸɳɟɦɭ Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɦɭ ɫɬɚɧɞɚɪɬɭ. 

ȼ ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɹɯ (ɪɚɡɞɟɜɚɥɤɚɯ, ɞɭɲɟɜɵɯ, ɫɚɧɢɬɚɪɧɨ-ɩɪɨɩɭɫɤɧɵɯ ɢ 
ɬ.ɩ.) ɲɤɚɮɵ ɞɥɹ ɫɩɟɰɨɞɟɠɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ. Ⱦɨɩɭɫɤɚɟɬɫɹ 
ɩɪɢɦɟɧɟɧɢɟ ɞɟɪɟɜɹɧɧɵɯ ɲɤɚɮɨɜ, ɨɛɪɚɛɨɬɚɧɧɵɯ ɚɧɬɢɩɢɪɟɧɚɦɢ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɯɪɚɧɢɬɶ ɜ ɲɤɚɮɚɯ ɩɪɨɦɚɫɥɟɧɧɭɸ ɫɩɟɰɨɞɟɠɞɭ. 
Ⱥɞɦɢɧɢɫɬɪɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɨɛɹɡɚɧɚ ɭɫɬɚɧɨɜɢɬɶ ɩɟɪɢɨɞɢɱɧɨɫɬɶ ɫɬɢɪɤɢ, 
ɪɟɦɨɧɬɚ ɢ ɡɚɦɟɧɵ ɩɪɨɦɚɫɥɟɧɧɨɣ (ɡɚɝɪɹɡɧɟɧɧɨɣ) ɫɩɟɰɨɞɟɠɞɵ ɧɚ ɱɢɫɬɭɸ. 

Ⱦɥɹ ɰɟɯɨɜɵɯ ɤɥɚɞɨɜɵɯ ɞɨɥɠɧɵ ɛɵɬɶ ɧɨɪɦɚɬɢɜɧɨ ɭɫɬɚɧɨɜɥɟɧɵ 
ɦɚɤɫɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɥɢɱɟɫɬɜɚ ɟɞɢɧɨɜɪɟɦɟɧɧɨ ɯɪɚɧɢɦɵɯ Ʌȼɀ, Ƚɀ, 
ɤɪɚɫɨɤ, ɥɚɤɨɜ, ɪɚɫɬɜɨɪɢɬɟɥɟɣ. 

Ɍɚɛɥɢɰɚ ɫ ɧɨɪɦɚɦɢ ɯɪɚɧɟɧɢɹ ɭɤɚɡɚɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɞɨɥɠɧɚ ɛɵɬɶ 
ɜɵɜɟɲɟɧɚ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɨɪɨɧɟ ɞɜɟɪɢ ɤɥɚɞɨɜɵɯ ɢɥɢ ɫɩɟɰɢɚɥɶɧɵɯ ɲɤɚɮɨɜ. 

ɇɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɞɨɩɭɫɤɚɟɬɫɹ ɯɪɚɧɢɬɶ ɡɚɩɚɫ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ 
ɟɦɤɨɫɬɹɯ ɢɡ ɧɟɛɶɸɳɟɣɫɹ ɬɚɪɵ ɢ ɫ ɩɥɨɬɧɨ ɡɚɤɪɵɜɚɸɳɢɦɢɫɹ ɤɪɵɲɤɚɦɢ. ȼɟɥɢɱɢɧɚ 
ɡɚɩɚɫɚ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɦɟɫɬɧɨɣ ɢɧɫɬɪɭɤɰɢɟɣ ɨ ɦɟɪɚɯ 
ɩɨɠɚɪɧɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɰɟɯɚ, ɭɱɚɫɬɤɚ, ɥɚɛɨɪɚɬɨɪɢɢ ɢ ɬ.ɞ. 

ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɫɦɟɧɵ ɫɝɨɪɚɟɦɵɟ ɨɬɯɨɞɵ ɢ ɨɛɬɢɪɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ 
ɧɟɨɛɯɨɞɢɦɨ ɭɛɢɪɚɬɶ ɫ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ. ɇɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ Ʌȼɀ ɢ Ƚɀ, ɚ ɬɚɤɠɟ 
ɤɪɚɫɤɢ, ɥɚɤɢ ɢ ɪɚɫɬɜɨɪɢɬɟɥɢ ɫɥɟɞɭɟɬ ɯɪɚɧɢɬɶ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɲɤɚɮɚɯ (ɹɳɢɤɚɯ). 

ɉɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɤɨɦɦɭɧɢɤɚɰɢɹɦɢ ɢ ɤɚɛɟɥɹɦɢ ɩɟɪɟɝɨɪɨɞɨɤ (ɩɟɪɟɤɪɵɬɢɣ) 
ɜɫɟ ɦɟɫɬɚ ɩɪɨɯɨɞɨɤ ɧɟɨɛɯɨɞɢɦɨ ɧɚ ɜɫɸ ɬɨɥɳɢɧɭ ɭɩɥɨɬɧɢɬɶ ɧɟɫɝɨɪɚɟɦɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ, ɚ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɩɟɰɢɚɥɶɧɵɦɢ ɫɚɥɶɧɢɤɨɜɵɦɢ ɭɩɥɨɬɧɟɧɢɹɦɢ. 

ɋɢɫɬɟɦɵ ɜɟɧɬɢɥɹɰɢɢ ɢ ɩɪɨɬɢɜɨɞɵɦɧɨɣ ɡɚɳɢɬɵ (ɞɵɦɨɭɞɚɥɟɧɢɹ) ɞɨɥɠɧɵ 
ɩɨɞɞɟɪɠɢɜɚɬɶɫɹ ɜ ɬɟɯɧɢɱɟɫɤɢ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ, ɨɬɜɟɱɚɸɳɟɦ ɭɫɥɨɜɢɹɦ ɢɯ 
ɭɫɬɚɧɨɜɤɢ ɢ ɩɪɨɟɤɬɧɵɦ ɬɪɟɛɨɜɚɧɢɹɦ. 

ɍɫɬɪɨɣɫɬɜɚ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɥɨɬɧɨɟ ɡɚɤɪɵɜɚɧɢɟ ɞɜɟɪɟɣ ɥɟɫɬɧɢɱɧɵɯ 
ɤɥɟɬɨɤ, ɤɨɪɢɞɨɪɨɜ, ɬɚɦɛɭɪɨɜ, ɜɟɫɬɢɛɸɥɟɣ ɢ ɯɨɥɥɨɜ (ɞɨɜɨɞɱɢɤɢ, ɭɩɥɨɬɧɟɧɢɟ 
ɩɪɢɬɜɨɪɨɜ ɢ ɬ.ɩ.) ɩɨɫɬɨɹɧɧɨ ɞɨɥɠɧɵ ɧɚɯɨɞɢɬɶɫɹ ɜ ɢɫɩɪɚɜɧɨɦ ɫɨɫɬɨɹɧɢɢ. ɂɯ 
ɪɟɦɨɧɬ ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶɫɹ ɜ ɤɪɚɬɱɚɣɲɢɟ ɫɪɨɤɢ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɞɟɦɨɧɬɢɪɨɜɚɬɶ ɭɤɚɡɚɧɧɵɟ ɞɜɟɪɢ ɛɟɡ ɫɨɝɥɚɫɨɜɚɧɢɹ ɫ 
ɩɪɨɟɤɬɧɨɣ ɨɪɝɚɧɢɡɚɰɢɟɣ. 

Ɂɚɩɪɟɳɚɟɬɫɹ ɢɡɦɟɧɹɬɶ ɫɟɱɟɧɢɟ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɤɨɪɨɛɨɜ ɢ ɞɟɦɨɧɬɢɪɨɜɚɬɶ 
ɢɯ (ɛɟɡ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ), ɚ ɬɚɤɠɟ ɝɟɪɦɟɬɢɡɢɪɨɜɚɬɶ ɪɟɲɟɬɤɢ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ 
ɫɢɫɬɟɦ ɢɥɢ ɩɪɨɬɢɜɨɞɵɦɧɨɣ ɡɚɳɢɬɵ. 

ɉɪɢ ɧɚɥɢɱɢɢ ɧɚ ɨɤɧɚɯ ɪɟɲɟɬɨɤ ɨɧɢ ɞɨɥɠɧɵ ɥɟɝɤɨ ɫɧɢɦɚɬɶɫɹ ɢɡɧɭɬɪɢ 
ɩɨɦɟɳɟɧɢɹ ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ ɢɧɫɬɪɭɦɟɧɬɨɜ. 
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Ɂɚɩɪɟɳɚɟɬɫɹ ɩɪɨɤɥɚɞɤɚ ɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɩɪɨɤɥɚɞɤɢ ɜ 
ɫɬɚɥɶɧɵɯ ɬɪɭɛɚɯ) ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɨ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɩɚɧɟɥɹɦ ɫɨ ɫɝɨɪɚɟɦɵɦ ɢɥɢ 
ɬɪɭɞɧɨ ɫɝɨɪɚɟɦɵɦ ɩɨɥɢɦɟɪɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ, ɚ ɬɚɤɠɟ ɭɫɬɚɧɨɜɤɚ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɳɢɬɨɜ ɢ ɞɪɭɝɢɯ ɚɩɩɚɪɚɬɨɜ ɛɥɢɠɟ 1 ɦ ɨɬ ɭɤɚɡɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼ ɦɟɫɬɚɯ ɩɪɨɯɨɞɚ (ɩɟɪɟɫɟɱɟɧɢɹ) ɪɚɡɥɢɱɧɵɯ ɤɨɦɦɭɧɢɤɚɰɢɣ ɱɟɪɟɡ 
ɭɤɚɡɚɧɧɵɟ ɩɚɧɟɥɢ ɞɨɥɠɧɵ ɩɪɢɦɟɧɹɬɶɫɹ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɝɢɥɶɡɵ ɫ ɨɛɹɡɚɬɟɥɶɧɵɦ 
ɭɩɥɨɬɧɟɧɢɟɦ ɧɟɫɝɨɪɚɟɦɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. 

ɉɪɢ ɩɟɪɟɫɟɱɟɧɢɢ ɷɬɢɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɣ ɬɪɭɛɨɩɪɨɜɨɞɚɦɢ ɫ ɝɨɪɹɱɢɦ 
ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ ɜ ɪɚɞɢɭɫɟ ɧɟ ɦɟɧɟɟ 100 ɦɦ ɞɨɥɠɧɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶɫɹ ɬɟɩɥɨɜɚɹ 
ɢɡɨɥɹɰɢɹ ɢɡ ɧɟɫɝɨɪɚɟɦɨɝɨ ɭɬɟɩɥɢɬɟɥɹ. 
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9 Ɍɟɯɧɢɤɨ–ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 

9.1 Ɉɛɴёɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ ɪɚɫɯɨɞɵ ɜ ɩɟɪɢɨɞ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 
 

9.1.1 Ɉɰɟɧɤɚ ɨɛɴёɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
 

ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ Ƚɗɋ ɩɪɟɞɩɨɥɚɝɚɟɬ ɜɵɩɨɥɧɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɬɚɩɨɜ, 
ɧɚɱɢɧɚɹ ɨɬ ɡɟɦɥɹɧɵɯ ɪɚɛɨɬ ɢ ɡɚɤɚɧɱɢɜɚɹ ɭɫɬɚɧɨɜɤɨɣ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
 

Ɍɚɛɥɢɰɚ 9.1.1 – Ɉɰɟɧɤɚ ɨɛɴɟɦɨɜ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɜ ɩɟɪɜɵɟ ɝɨɞɵ 
ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɤɚɡɚɬɟɥɹ 

ȿɞɢɧɢɰɚ 
ɢɡɦɟɪɟɧɢɹ 

Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 
2027 2028 2029 2030 2031 

ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ Ɇȼɬ 159,60 159,60 159,60 159,60 159,60 
ɑɢɫɥɨ ɱɚɫɨɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 

ɑɚɫɵ 4 000 4 000 4 000 4 000 4 000 

ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 53 200 53 200 53 200 53 200 53 200 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

% 1 1 1 1 1 

Ɋɚɫɯɨɞ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ 
ɫɨɛɫɬɜɟɧɧɵɟ ɧɭɠɞɵ 

Ɇȼɬ∙ɱ 532 532 532 532 532 

Ɉɛɴɟɦ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 

Ɇȼɬ∙ɱ 52 668 52 668 52 668 52 668 52 668 

Ɍɚɪɢɮ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɪɭɛ/ Ɇȼɬ∙ɱ 1 349 1 379 1 402 1 417 1 429 
ȼɵɪɭɱɤɚ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 

ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ 
ɦɥɧ.ɪɭɛ. 71,05 72,63 73,84 74,63 75,26 

ɇȾɋ ɤ ɜɵɪɭɱɤɟ ɦɥɧ.ɪɭɛ 10,84 11,08 11,26 118 11,48 
 

 Ɋɚɫɱɟɬɵ, ɩɪɢɜɟɞɟɧɧɵɟ ɜ ɬɚɛɥɢɰɟ 9.1.1 ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɪɨɫɬ ɬɚɪɢɮɚ ɧɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢɡ ɝɨɞɚ ɜ ɝɨɞ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɵɪɭɱɤɟ ɨɬ ɪɟɚɥɢɡɚɰɢɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɩɪɢ ɧɟɢɡɦɟɧɧɨɦ ɨɛɴɟɦɟ ɪɟɚɥɢɡɚɰɢɢ. 
 

9.1.2 Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ 
 

Ɏɨɪɦɢɪɨɜɚɧɢɟ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ ɜɵɩɨɥɧɟɧɨ ɧɚ ɨɫɧɨɜɚɧɢɢ «ɉȺɈ 
«ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» 
ɧɚ 2017–2042 ɝɝ.) ɫ ɭɱɟɬɨɦ ɪɟɚɥɢɡɨɜɚɧɧɨɣ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ. 

ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɭɧɢɮɢɤɚɰɢɢ ɢɫɯɨɞɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ ɜ ɰɟɥɹɯ ɨɛɟɫɩɟɱɟɧɢɹ ɟɞɢɧɨɝɨ ɩɨɞɯɨɞɚ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ 
ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ ɫɪɟɞɧɟɫɪɨɱɧɵɣ ɢ ɞɨɥɝɨɫɪɨɱɧɵɣ ɝɨɪɢɡɨɧɬ 
ɩɥɚɧɢɪɨɜɚɧɢɹ ɜɫɟɦɢ ɫɬɪɭɤɬɭɪɧɵɦɢ ɩɨɞɪɚɡɞɟɥɟɧɢɹɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», 
ɞɨɱɟɪɧɢɦɢ ɢ ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ɈȺɈ «ɊɭɫȽɢɞɪɨ», ɞɨɱɟɪɧɢɦɢ ɢ 
ɡɚɜɢɫɢɦɵɦɢ ɨɛɳɟɫɬɜɚɦɢ ȾɁɈɈȺɈ «ɊɭɫȽɢɞɪɨ». 
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ȿɞɢɧɵɟ ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɟɪɟɱɟɧɶ ɧɚɢɛɨɥɟɟ 
ɡɧɚɱɢɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ, ɚ ɬɚɤɠɟ ɭɫɥɨɜɢɣ ɢ ɞɨɩɭɳɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɫɱɟɬɨɜ ɜ ɪɚɦɤɚɯ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɝɧɨɡɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɧɚ 
ɫɪɟɞɧɟɫɪɨɱɧɭɸ ɢ ɞɨɥɝɨɫɪɨɱɧɭɸ ɩɟɪɫɩɟɤɬɢɜɭ, ɜɤɥɸɱɚɹ ɩɪɨɜɟɞɟɧɢɟ ɪɚɫɱɟɬɚ 
ɩɚɪɚɦɟɬɪɨɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ. 

Ɂɚɬɪɚɬɵ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɧɚɡɵɜɚɸɬɫɹ ɬɟɤɭɳɢɦɢ 
ɪɚɫɯɨɞɚɦɢ, ɷɬɨ ɞɟɧɟɠɧɵɟ ɫɪɟɞɫɬɜɚ, ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɪɨɰɟɫɫɚ ɢ ɫɨɡɞɚɧɢɹ ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬ ɢɥɢ ɭɫɥɭɝ. 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɡɚɜɢɫɢɬ ɨɬ ɬɟɤɭɳɢɯ ɪɚɫɯɨɞɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹ, ɬɚɤ ɤɚɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɜɟɥɢɱɢɧɭ ɡɚɬɪɚɬ, ɩɪɢɯɨɞɹɳɢɯɫɹ ɧɚ ɟɞɢɧɢɰɭ 
ɩɪɨɞɭɤɰɢɢ. Ɉɱɟɜɢɞɧɨ, ɱɬɨ ɜɫɟ ɮɚɤɬɨɪɵ, ɜɥɢɹɸɳɢɟ ɧɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɪɚɫɯɨɞɨɜ, 
ɨɤɚɡɵɜɚɸɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɢ ɧɚ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɩɪɨɞɭɤɰɢɢ. 

Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ: 
− ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ; 
− ɪɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ; 
− ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ; 
− ɪɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ;  
− ɪɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ; 
− ɧɚɥɨɝ ɧɚ ɜɨɞɭ. 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɤɚɠɞɨɦɭ ɜɢɞɭ ɚɤɬɢɜɚ, 

ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɫɫɱɢɬɚɧɧɨɣ ɧɨɪɦɨɣ ɚɦɨɪɬɢɡɚɰɢɢ. 
Ɋɚɫɯɨɞɵ ɩɨ ɫɬɪɚɯɨɜɚɧɢɸ ɢɦɭɳɟɫɬɜɚ ɩɪɢɧɢɦɚɸɬɫɹ ɜ ɪɚɡɦɟɪɟ (ɨɬ ɫɭɦɦɵ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ ɢɦɭɳɟɫɬɜɚ ɨɛɴɟɤɬɨɜ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ 
ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɹ ɰɟɥɟɣ ɫɬɪɚɯɨɜɚɧɢɹ, ɫ ɭɱɟɬɨɦ 
ɩɪɢɪɨɫɬɚ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɨɫɧɨɜɧɵɯ ɫɪɟɞɫɬɜ ɧɟɡɚɜɟɪɲɟɧɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɚ ɢɫɬɟɤɲɢɣ ɩɟɪɢɨɞ ɨɬ ɞɚɬɵ ɩɨɫɥɟɞɧɟɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɨɣ ɫɬɨɢɦɨɫɬɢ): 0,08%. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ (ɨɩɥɚɬɚ ɬɪɭɞɚ, ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɡɚɬɪɚɬɵ, 
ɩɪɨɱɢɟ ɪɚɫɯɨɞɵ) ɩɨ Ƚɗɋ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 Ɇȼɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɢ. 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.1.2. 
 
Ɍɚɛɥɢɰɚ 9.1.2 – ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɪɚɫɯɨɞɵ ɝɢɞɪɨɭɡɥɚ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ, ɬɵɫ.ɪɭɛ/Ɇɜɬ ɋɭɦɦɚ, ɦɥɧ.ɪɭɛ. 
Ɋɚɫɯɨɞɵ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ 255,2 40,73 

ɉɪɨɱɢɟ 274,0 43,73 
ɂɬɨɝɨ ɩɨ Ƚɗɋ  84,46 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɪɟɦɨɧɬ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɜɟɥɢɱɢɧɵ ɢɯ ɫɬɨɢɦɨɫɬɢ, ɭɞɟɥɶɧɵɟ ɡɧɚɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ 
ɪɟɦɨɧɬ ɜ ɩɪɨɰɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.1.3. 
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Ɍɚɛɥɢɰɟ 9.1.3 – ɍɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɪɚɫɯɨɞɨɜ ɧɚ ɪɟɦɨɧɬ 

ɗɬɚɩ ɩɪɨɟɤɬɚ ȼɟɥɢɱɢɧɚ, % 
Ɉɬ 1 ɞɨ 5 ɥɟɬ 0,06 

6–15 ɥɟɬ 0,09 
ɋɜɵɲɟ 16 ɥɟɬ 0,14 

 
Ɋɚɫɫɱɢɬɵɜɚɸɬɫɹ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɢɫɯɨɞɹ ɢɡ ɫɬɚɜɨɤ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɟɞɢɧɵɦ ɫɰɟɧɚɪɧɵɦ ɭɫɥɨɜɢɹɦ ɊɭɫȽɢɞɪɨ, ɪɟɡɭɥɶɬɚɬ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 9.1.4. 

 
Ɍɚɛɥɢɰɚ 9.1.4 – Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ ɪɟɝɭɥɢɪɭɸɳɢɯ ɨɪɝɚɧɢɡɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɋɬɚɜɤɚ  ɋɭɦɦɚ, 
ɦɥɧ.ɪɭɛ. 

ɈȺɈ «ɋɈ – ȿɗɋ» 135,8 ɬɵɫ.ɪɭɛ/Ɇɜɬ 21,61 
ɇɉ ȺɌɋ (ɚɞɦɢɧɢɫɬɪɚɬɨɪ ɬɨɪɝɨɜɨɣ 

ɫɢɫɬɟɦɵ) 0.001097 ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 1,62 

ɐɎɊ (ɰɟɧɬɪ ɮɢɧɚɧɫɨɜɵɯ 
ɪɚɫɱɟɬɨɜ) 0.000318 ɬɵɫ.ɪɭɛ/Ɇɜɬ∙ɱ 0,44 

ɂɬɨɝɨ  23,06 
 
ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɜ ɪɚɫɱɟɬɟ ɧɚ 1 ɬɵɫ. ɤȼɬ∙ɱ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ 

ɤɨɞɟɤɫɨɦ ɊɎ ɞɥɹ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 4,8 ɪɭɛ. 
Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 9.1.5. 
 

Ɍɚɛɥɢɰɚ 9.1.5 – Ɍɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2027 2028 2029 2030 2031 
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 

ɨɬɱɢɫɥɟɧɢɹ, ɦɥɧ.ɪɭɛ. 224,82 256,85 281,85 336,85 394,16 

Ɋɚɫɯɨɞɵ ɧɚ 
ɫɬɪɚɯɨɜɚɧɢɟ, ɦɥɧ.ɪɭɛ. 13,94 145 13,86 15,23 15,90 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ 
ɡɚɬɪɚɬɵ, ɦɥɧ.ɪɭɛ. 84,46 84,46 84,46 84,46 84,46 

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɮɨɧɞɨɜ, ɦɥɧ.ɪɭɛ. 

11 15 10 1,43 1,49 

Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ 

ɤɨɦɩɚɧɢɣ, ɦɥɧ.ɪɭɛ. 
23,56 23,56 23,56 23,56 23,56 

ɇɚɥɨɝ ɧɚ ɜɨɞɭ, 
ɦɥɧ.ɪɭɛ. 6,08 6,64 6,64 6,64 6,64 

ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 354,17 387,20 411,67 468,17 526,21 
 

ɉɪɢɜɟɞɟɧɧɵɟ ɪɚɫɱɟɬɵ ɜ ɬɚɛɥɢɰɟ 9.1.5 ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚɢɛɨɥɶɲɢɟ ɡɚɬɪɚɬɵ ɜ 
ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢɯɨɞɹɬɫɹ ɧɚ ɚɦɨɪɬɢɡɚɰɢɨɧɧɵɟ ɨɬɱɢɫɥɟɧɢɹ 65% ɢ 
ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ 23%. 
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Ⱦɥɹ ɛɨɥɶɲɟɣ ɧɚɝɥɹɞɧɨɫɬɢ ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɝɢɞɪɨɭɡɥɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ 
ɜɢɞɟ ɞɢɚɝɪɚɦɦɵ, ɪɢɫɭɧɨɤ 9.1.2. 

 

 

Ɋɢɫɭɧɨɤ 9.1.2 – ɋɬɪɭɤɬɭɪɚ ɬɟɤɭɳɢɯ ɡɚɬɪɚɬ ɩɨ ɝɢɞɪɨɭɡɥɭ, % 

 

9.1.3 ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 
 

ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɨɬɬɨɤ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ ɩɨɫɥɟ 
ɡɚɜɟɪɲɟɧɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ Ƚɗɋ. Ɂɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɨɬɱɢɫɥɹɟɬɫɹ ɜ ɪɟɝɢɨɧɚɥɶɧɵɣ 
ɛɸɞɠɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɇɚɥɨɝɨɜɵɦ Ʉɨɞɟɤɫɨɦ ɊɎ.  

ɍɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɧɚɥɨɝɢ: 
− ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ – 20%; 
− ɇȾɋ – 20%; 
− ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ – 34%; 
− ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ – 2,2%  
− ɇɚɥɨɝ ɧɚ ɜɨɞɭ ɧɚ  1 ɬɵɫ. ɤȼɬ.ɱ – 4,8 ɪɭɛ. 
ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɥɶɝɨɬ ɩɪɢɜɟɞɟɧɵ ɜ 

ɬɚɛɥɢɰɟ 9.1.6. 
 

Ɍɚɛɥɢɰɚ 9.1.6– ɇɚɥɨɝɨɜɵɟ ɪɚɫɯɨɞɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2028 2029 2030 2031 2032 
ɇɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 265,21 266,14 2578 2495 248,58 

ɇȾɋ, ɦɥɧ.ɪɭɛ. 128,75 305,60 264,97 244,50 243,04 
ȼɡɧɨɫɵ ɜ ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ, 

ɦɥɧ.ɪɭɛ. 5,08 5,08 5,08 5,08 5,08 

ɇɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ, ɦɥɧ.ɪɭɛ. 31,59 32,90 35,23 37,23 33,08 
ɂɬɨɝɨ, ɦɥɧ.ɪɭɛ. 430,64 609,71 562,66 536,15 529,78 

 

65%

3%

23%

1%
6%

2%
Ⱥɦɨɪɬɢɡɚɰɢɨɧɧɵɟ 
ɨɬɱɢɫɥɟɧɢɹ
Ɋɚɫɯɨɞɵ ɧɚ ɫɬɪɚɯɨɜɚɧɢɟ

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɡɚɬɪɚɬɵ

Ɋɚɫɯɨɞɵ ɧɚ ɪɟɦɨɧɬ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ
Ɋɚɫɯɨɞɵ ɧɚ ɭɫɥɭɝɢ 
ɪɟɝɭɥɢɪɭɸɳɢɯ ɤɨɦɩɚɧɢɣ
ɇɚɥɨɝ ɧɚ ɜɨɞɭ
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Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɛɨɥɶɲɭɸ ɞɨɥɸ 
ɧɚɥɨɝɨɜɵɯ ɪɚɫɯɨɞɨɜ ɫɨɫɬɚɜɥɹɸɬ ɧɚɥɨɝ ɧɚ ɩɪɢɛɵɥɶ 48% ɢ ɇȾɋ 47%, ɜɡɧɨɫɵ ɜ 
ɫɨɰɢɚɥɶɧɵɟ ɮɨɧɞɵ ɢ ɧɚɥɨɝ ɧɚ ɢɦɭɳɟɫɬɜɨ ɧɟɡɧɚɱɢɬɟɥɟɧ. 
 

9.2 Ɉɰɟɧɤɚ ɫɭɦɦɵ ɩɪɢɛɵɥɢ ɨɬ ɪɟɚɥɢɡɚɰɢɢ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɢ 
ɦɨɳɧɨɫɬɢ 
 

ɉɪɢɛɵɥɶ ɹɜɥɹɟɬɫɹ ɤɨɧɟɱɧɵɦ ɮɢɧɚɧɫɨɜ ɪɟɡɭɥɶɬɚɬɨɦ ɨɬ ɩɪɨɞɚɠɢ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɝɟɧɟɪɢɪɭɸɳɟɣ ɤɨɦɩɚɧɢɢ ɢ ɜ ɨɛɳɟɦ ɜɢɞɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɪɚɡɧɢɰɭ 
ɦɟɠɞɭ ɰɟɧɨɣ ɩɪɨɞɭɤɰɢɢ ɢ ɟё ɫɟɛɟɫɬɨɢɦɨɫɬɶɸ.  

Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɩɟɪɜɵɯ ɥɟɬ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 9.2.1. 
 

Ɍɚɛɥɢɰɚ 9.2.1 – Ƚɨɞɨɜɚɹ ɩɪɢɛɵɥɶ ɜ ɩɟɪɜɵɟ ɝɨɞɵ ɷɤɫɩɥɭɚɬɚɰɢɢ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
Ƚɨɞ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

2027 2028 2029 2030 2031 

ȼɵɪɭɱɤɚ (ɧɟɬɬɨ), ɦɥɧ.ɪɭɛ. 1604,17 1640,96 1669,52 1687,19 1701,24 
Ɍɟɤɭɳɢɟ ɪɚɫɯɨɞɵ, ɦɥɧ.ɪɭɛ. 354,17 387,20 411,67 468,17 526,21 
EBITDA (ȼɚɥɨɜɚɹ ɩɪɢɛɵɥɶ), 

ɦɥɧ.ɪɭɛ. 1597,53 16343 1662,89 1680,55 1694,60 

EBIT(ɩɪɢɛɵɥɶ ɨɬ 
ɧɚɥɨɝɨɨɛɥɨɠɟɧɢɹ), ɦɥɧ.ɪɭɛ. 1320,60 1324,62 1329,08 1288,48 1243,56 

ɋɤɨɪɪɟɤɬɢɪɨɜɚɧɧɵɣ ɧɚɥɨɝ ɧɚ 
ɩɪɢɛɵɥɶ, ɦɥɧ.ɪɭɛ. 139,81 264,92 265,82 257,70 248,71 

NOPAT (ɱɢɫɬɚɹ ɩɪɢɛɵɥɶ), 
ɦɥɧ.ɪɭɛ. 1180,79 1059,69 1063,26 1030,79 994,85 

ɋɬɚɜɤɚ ɧɚɥɨɝɚ ɧɚ ɩɪɢɛɵɥɶ,% 20 20 20 20 20 
 

9.3 Ⱥɧɚɥɢɡ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
 

ɉɨ ɞɚɧɧɵɦ ɢɡ ɩɪɨɝɪɚɦɦɵ ProjectExpert ɫɬɪɨɢɬɫɹ ɝɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ 
(Cash–Flow), ɩɪɟɞɫɬɚɜɥɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 9.3.1. 
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Ɋɢɫɭɧɨɤ 9.3.1  – Ƚɪɚɮɢɤ ɞɟɧɟɠɧɵɯ ɩɨɬɨɤɨɜ ɫ ɭɤɪɭɩɧɟɧɧɵɦɢ ɷɬɚɩɚɦɢ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɉɟɪɢɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ɧɚɱɢɧɚɟɬɫɹ ɫ 2022 ɝɨɞɚ. ȼ ɫɜɹɡɢ ɫ 
ɛɨɥɶɲɢɦɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ ɜ ɩɟɪɢɨɞ ɫ 2022 ɩɨ 2026 ɝɨɞ 
ɧɚɛɥɸɞɚɟɬɫɹ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɧɚɤɥɨɧ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ, ɬɚɤ ɤɚɤ ɞɨɯɨɞ ɨɬ 
ɩɪɟɞɩɪɢɹɬɢɹ ɧɟ ɧɚɛɥɸɞɚɟɬɫɹ. ɋ 2026 ɝɨɞɚ ɧɚɱɢɧɚɟɬɫɹ ɜɵɪɚɛɨɬɤɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ, 
ɱɬɨ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɧɚɤɥɨɧɨɦ ɞɟɧɟɠɧɵɯ ɫɪɟɞɫɬɜ. ɉɨɫɥɟ 2032 
ɝɨɞɚ ɩɪɨɟɤɬ ɩɟɪɟɫɟɤɚɟɬ ɬɨɱɤɭ ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ ɢ ɩɪɨɟɤɬ ɧɚɱɢɧɚɟɬ ɩɪɢɧɨɫɢɬɶ 
ɩɪɢɛɵɥɶ. 
 

9.4 Ɉɰɟɧɤɚ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ 
 

Ƚɥɚɜɧɨɣ ɰɟɥɶɸ ɨɰɟɧɤɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ 
ɰɟɥɟɫɨɨɛɪɚɡɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ, ɫ ɭɱɟɬɨɦ ɭɫɥɨɜɢɣ Ɂɚɤɚɡɱɢɤɚ 
(ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 08.02.2016 №92 – «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2016–2041 ɝɝ.») 

 
9.4.1 Ɇɟɬɨɞɨɥɨɝɢɹ, ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 

 

ɐɟɥɶɸ ɨɰɟɧɤɢ ɹɜɥɹɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ, 
ɤ ɬɚɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ ɨɬɧɨɫɹɬɫɹ: 

1. ɑɢɫɬɵɣ, ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ 
2. ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ 
3. ɋɪɨɤ ɨɤɭɩɚɟɦɨɫɬɢ 
4. ɂ ɬ.ɞ. 
Ɋɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ 

ɫ: 
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ɚ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ», 
ɭɬɜɟɪɠɞɟɧɧɵɯ ɩɪɢɤɚɡɨɦ ɈȺɈ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 07.02.2000ɝ. № 54 ɧɚ 
ɨɫɧɨɜɚɧɢɢ Ɂɚɤɥɸɱɟɧɢɹ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɵ Ɋɨɫɫɢɢ ɨɬ 26.05.1999ɝ. №24–16–1/20–
113; 

ɛ) «Ɇɟɬɨɞɢɱɟɫɤɢɟ ɪɟɤɨɦɟɧɞɚɰɢɢ ɩɨ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢ ɪɚɡɪɚɛɨɬɤɟ 
ɢɧɜɟɫɬɢɰɢɨɧɧɵɯ ɩɪɨɟɤɬɨɜ ɢ ɛɢɡɧɟɫ–ɩɥɚɧɨɜ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɟɬɢɤɟ ɧɚ ɫɬɚɞɢɢ ɩɪɟɞ 
ɌɗɈ ɢ ɌɗɈ», Ɇɨɫɤɜɚ, 2008 ɝ., ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɊȺɈ «ȿɗɋ Ɋɨɫɫɢɢ» ɨɬ 
31.03.2008ɝ № 155 ɢ Ƚɥɚɜɝɨɫɷɤɫɩɟɪɬɢɡɨɣ Ɋɨɫɫɢɢ ɨɬ 26.05.99ɝ. №24–16–1/20–113. 

ɜ) ɉɪɢɥɨɠɟɧɢɟ ɤ ɩɪɢɤɚɡɭ ɈȺɈ «ɊɭɫȽɢɞɪɨ» ɨɬ 16.01.2017 №9 – «ȿɞɢɧɵɟ 
ɫɰɟɧɚɪɧɵɟ ɭɫɥɨɜɢɹ ɉȺɈ «ɊɭɫȽɢɞɪɨ» ɧɚ 2017–2042 ɝɝ». 

Ɋɚɫɱёɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɥɢɰɟɧɡɢɨɧɧɨɣ ɜɟɪɫɢɢ 
ɩɪɨɝɪɚɦɦɧɨɝɨ ɩɪɨɞɭɤɬɚ ProjectExpert, ɮɢɪɦɵ ExpertSystems.  

Ⱦɥɹ ɰɟɥɟɣ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɜɟɫɬɢɰɢɨɧɧɨɝɨ ɩɪɨɟɤɬɚ ɩɪɢɧɢɦɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɩɪɟɞɩɨɫɵɥɤɢ: 

1) ɉɟɪɢɨɞ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ ɞɥɹ ɋɚɪɚɧɩɚɭɥɶɫɤɨɣ Ƚɗɋ ɫɨɫɬɚɜɥɹɟɬ 20 ɥɟɬ, ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɪɨɤɨɦ ɫɥɭɠɛɵ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

2) ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɢ ɨɰɟɧɤɟ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɢɧɮɨɪɦɚɰɢɹ ɨɬɪɚɠɚɟɬ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɫɢɬɭɚɰɢɸ, ɫɥɨɠɢɜɲɭɸɫɹ ɧɚ 1 ɤɜ. 2022 ɝɨɞɚ. 

3) ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɜ ɬɟɱɟɧɢɢ ɩɪɨɝɧɨɡɧɨɝɨ ɩɟɪɢɨɞɚ ɧɟ ɛɭɞɟɬ ɩɪɨɢɫɯɨɞɢɬɶ 
ɝɥɨɛɚɥɶɧɵɯ ɢɡɦɟɧɟɧɢɣ ɜ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ, ɫɭɳɟɫɬɜɭɸɳɢɯ ɩɪɚɜɢɥ 
ɢ ɡɚɤɨɧɨɜ. 
 
9.4.2 Ʉɨɦɦɟɪɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
 
ɐɟɥɶ ɩɪɨɜɟɞɟɧɢɹ ɪɚɫɱёɬɚ ɤɨɦɦɟɪɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɩɪɨɟɤɬɚ ɹɜɥɹɟɬɫɹ 

ɪɚɫɱёɬ ɩɨɤɚɡɚɬɟɥɟɣ, ɤɨɬɨɪɵɟ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 9.4.1. 
 

Ɍɚɛɥɢɰɚ 9.4.1–ɉɨɤɚɡɚɬɟɥɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ «ɋɚɪɚɧɩɚɭɥɶɫɤɨɣ 
Ƚɗɋ ɧɚ ɪɟɤɟ Ʌɹɩɢɧ» 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɂɧɚɱɟɧɢɟ  
ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ, % 11,6 

ɉɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ – PB, ɦɟɫ 134 
ɑɢɫɬɵɣ ɩɪɢɜɟɞɟɧɧɵɣ ɞɨɯɨɞ – NPV, ɦɥɧ.ɪɭɛ 3838 

ɂɧɞɟɤɫ ɩɪɢɛɵɥɶɧɨɫɬɢ – PI, ɪɭɛ. 1,12 
ȼɧɭɬɪɟɧɧɹɹ ɧɨɪɦɚ ɪɟɧɬɚɛɟɥɶɧɨɫɬɢ – IRR, % 13,08 

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ, ɪɭɛ/Ʉɜɬ∙ɱ 0,26 
ɍɞɟɥɶɧɵɟ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ, ɪɭɛ/Ʉɜɬ 80648,6 

 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɨɝɥɚɫɧɨ ɩɨɥɭɱɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ ɷɮɮɟɤɬɢɜɧɨɫɬɢ, ɩɟɪɢɨɞ 

ɨɤɭɩɚɟɦɨɫɬɢ ɫɨɫɬɚɜɢɬ 11 ɥɟɬ 2 ɦɟɫɹɰɚ, ɞɨɯɨɞ ɧɚ ɤɨɧɟɰ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ ɪɚɜɟɧ 
3838 ɦɥɧ.ɪɭɛ.  
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9.4.3 Ȼɸɞɠɟɬɧɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ  
 
ɉɨɤɚɡɚɬɟɥɢ ɛɸɞɠɟɬɧɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɬɪɚɠɚɸɬ ɜɥɢɹɧɢɟ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɟɤɬɚ ɧɚ ɞɨɯɨɞɧɭɸ ɱɚɫɬɶ ɮɟɞɟɪɚɥɶɧɨɝɨ ɢ ɪɟɝɢɨɧɚɥɶɧɨɝɨ ɛɸɞɠɟɬɚ. Ⱦɨɯɨɞɧɚɹ 
ɱɚɫɬɶ ɛɸɞɠɟɬɨɜ ɪɚɡɥɢɱɧɵɯ ɭɪɨɜɧɟɣ ɮɨɪɦɢɪɭɟɬɫɹ ɡɚ ɫɱёɬ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɣ, ɜɟɥɢɱɢɧɚ ɤɨɬɨɪɵɯ ɩɨɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɟ 9.4.2.  
 
Ɍɚɛɥɢɰɚ 9.4.2 – ɉɪɟɞɩɨɥɚɝɚɟɦɵɟ ɧɚɥɨɝɨɜɵɟ ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ 
ɪɟɝɢɨɧɚɥɶɧɵɟ ɛɸɞɠɟɬɵ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 2027 2028 2029 2030 2031 
ȼ ɮɟɞɟɪɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 130,21 405,68 583,45 534,07 505,56 
ȼ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ, ɦɥɧ.Ɋɭɛɥɟɣ 33,86 31,59 32,90 35,23 37,23 

ɂɬɨɝɨ ɧɚɥɨɝɨɜɵɯ ɩɨɫɬɭɩɥɟɧɢɣ, ɦɥɧ.Ɋɭɛɥɟɣ 164,07 437,27 61,63 5690 542,79 
 

Ⱦɚɧɧɵɟ ɬɚɛɥɢɰɵ 9.4.2 ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɭɜɟɥɢɱɟɧɢɢ ɧɚɥɨɝɨɜɵɯ 
ɩɨɫɬɭɩɥɟɧɢɹ ɜ ɮɟɞɟɪɚɥɶɧɵɣ ɢ ɪɟɝɢɨɧɚɥɶɧɵɣ ɛɸɞɠɟɬ ɢɡ ɝɨɞɚ ɜ ɝɨɞ, ɜ ɫɜɹɡɢ ɫ 
ɪɨɫɬɨɦ ɩɪɢɛɵɥɢ, ɤɨɬɨɪɚɹ ɪɚɫɬёɬ ɫ ɤɚɠɞɵɦ ɝɨɞɨɦ ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ. 
 

9.5 Ⱥɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ 
 
Ɉɫɧɨɜɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɪɢɫɤɨɜ ɹɜɥɹɟɬɫɹ ɚɧɚɥɢɡ 

ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ – ɦɟɬɨɞ ɨɰɟɧɤɢ ɜɥɢɹɧɢɹ ɨɫɧɨɜɧɵɯ ɩɚɪɚɦɟɬɪɨɜ ɮɢɧɚɧɫɨɜɨɣ 
ɦɨɞɟɥɢ ɧɚ ɪɟɡɭɥɶɬɢɪɭɸɳɢɣ ɩɨɤɚɡɚɬɟɥɶ. 

ȼ ɞɚɧɧɨɦ ɪɚɡɞɟɥɟ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɜɟɥɢɱɢɧɵ 
ɩɪɨɝɧɨɡɧɨɝɨ ɬɚɪɢɮɚ ɤ ɢɡɦɟɧɟɧɢɹɦ: 

ɚ) ɋɬɚɜɤɚ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 
ɛ) Ɉɛɴɟɦ ɫɛɵɬɚ; 
ɜ) ɐɟɧɚ ɫɛɵɬɚ; 
ɉɪɟɞɟɥɵ ɢɡɦɟɧɟɧɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɥɢɫɶ ɷɤɫɩɟɪɬɧɨ. 

 

 

Ɋɢɫɭɧɨɤ 9.5.1– ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɫɬɚɜɤɢ                 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ 
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Ƚɪɚɮɢɤ ɩɪɢɜɟɞɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 9.5.1 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨɜɵɲɟɧɢɟ ɫɬɚɜɤɢ 

ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɫɧɢɠɟɧɢɸ ɜɟɥɢɱɢɧɵ PI. 

 
Ɋɢɫɭɧɨɤ 9.5.2– ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɨɛɴɟɦɚ ɫɛɵɬɚ ɲɤɚɥɚ 

ɨɬ ɦɢɧɭɫɚ ɞɨ ɧɭɥɹ  
 

Ƚɪɚɮɢɤ ɩɪɢɜɟɞɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 9.5.2 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨɜɵɲɟɧɢɟ ɨɛɴɟɦɚ 
ɫɛɵɬɚ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɟɥɢɱɢɧɵ PI. 

 

 
Ɋɢɫɭɧɨɤ 9.5.3 – ɋɭɦɦɚ PI ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɡɦɟɧɟɧɢɹ ɰɟɧɵ ɫɛɵɬɚ 

Ƚɪɚɮɢɤ ɩɪɢɜɟɞɟɧɧɵɣ ɧɚ ɪɢɫɭɧɤɟ 9.5.3 ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɨɜɵɲɟɧɢɟ ɰɟɧɵ 
ɫɛɵɬɚ ɩɪɢɜɨɞɢɬ ɤ ɭɜɟɥɢɱɟɧɢɸ ɜɟɥɢɱɢɧɵ PI.
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10 Ɉɛɫɥɭɠɢɜɚɧɢɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 

10.1 ɇɚɡɧɚɱɟɧɢɟ ɢ ɨɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
ɋɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ – ɧɟɨɬɴɟɦɥɟɦɵɟ ɷɥɟɦɟɧɬɵ ɷɧɟɪɝɨɫɢɫɬɟɦɵ. Ɉɧɢ 

ɜɵɩɨɥɧɹɸɬ ɨɱɟɧɶ ɜɚɠɧɭɸ ɮɭɧɤɰɢɸ – ɩɪɟɨɛɪɚɡɭɸɬ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɢɡ ɨɞɧɨɝɨ 
ɡɧɚɱɟɧɢɹ ɧɚɩɪɹɠɟɧɢɟ ɜ ɞɪɭɝɨɟ ɡɧɚɱɟɧɢɟ, ɧɟɨɛɯɨɞɢɦɨɟ ɞɥɹ ɞɚɥɶɧɟɣɲɟɣ ɩɟɪɟɞɚɱɢ 
ɷɧɟɪɝɢɢ ɢɥɢ ɞɥɹ ɩɢɬɚɧɢɹ ɤɨɧɟɱɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ. 

ȼɚɠɧɟɣɲɟɣ ɡɚɞɚɱɟɣ ɷɧɟɪɝɟɬɢɤɢ ɹɜɥɹɟɬɫɹ ɩɨɞɞɟɪɠɚɧɢɟ ɧɨɪɦɚɥɶɧɨɝɨ ɢ 
ɛɟɫɩɟɪɟɛɨɣɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɬɨɦ ɱɢɫɥɟ ɢ ɫɢɥɨɜɵɯ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧ ɬɨɥɶɤɨ ɩɪɢ ɩɪɚɜɢɥɶɧɨɣ ɟɝɨ 
ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼ ɨɛɳɟɦ ɜɢɞɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɟ ɨɛɦɨɬɤɢ 
ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɨɛɳɟɦ ɦɚɝɧɢɬɨɩɪɨɜɨɞɟ. ɋɯɟɦɚ ɨɛɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 10.1. Ɉɛɦɨɬɤɢ ɜɵɩɨɥɧɹɸɬɫɹ ɢɡ 
ɦɟɞɧɨɝɨ ɢɥɢ ɚɥɸɦɢɧɢɟɜɨɝɨ ɩɪɨɜɨɞɚ ɜ ɷɦɚɥɟɜɨɣ ɢɡɨɥɹɰɢɢ, ɚ ɦɚɝɧɢɬɨɩɪɨɜɨɞ 
ɢɡɝɨɬɨɜɥɟɧ ɢɡ ɬɨɧɤɢɯ ɢɡɨɥɢɪɨɜɚɧɧɵɯ ɥɚɤɨɦ ɩɥɚɫɬɢɧ ɷɥɟɤɬɪɨɬɟɯɧɢɱɟɫɤɨɣ ɫɬɚɥɢ, 
ɞɥɹ ɭɦɟɧɶɲɟɧɢɹ ɩɨɬɟɪɶ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɧɚ ɜɢɯɪɟɜɵɟ ɬɨɤɢ (ɬɚɤ ɧɚɡɵɜɚɟɦɵɟ ɬɨɤɢ 
Ɏɭɤɨ). 

 ɉɟɪɜɢɱɧɚɹ ɨɛɦɨɬɤɚ ɩɨɞɤɥɸɱɚɟɬɫɹ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɤ ɢɫɬɨɱɧɢɤɭ ɩɢɬɚɧɢɹ, 
ɚ ɜɬɨɪɢɱɧɚɹ ɤ ɧɚɝɪɭɡɤɟ. ȿɫɥɢ ɫɨ ɜɬɨɪɢɱɧɨɣ ɨɛɦɨɬɤɢ (W2) ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɫɧɢɦɚɟɬɫɹ ɧɚɩɪɹɠɟɧɢɟ (U2) ɧɢɠɟ, ɱɟɦ ɧɚɩɪɹɠɟɧɢɟ (U1), ɤɨɬɨɪɨɟ ɩɨɞɚёɬɫɹ ɧɚ 
ɩɟɪɜɢɱɧɭɸ ɨɛɦɨɬɤɭ (W1), ɬɨ ɬɚɤɨɣ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɫɱɢɬɚɟɬɫɹ ɩɨɧɢɠɚɸɳɢɦ, ɚ 
ɟɫɥɢ ɜɵɲɟ — ɩɨɜɵɲɚɸɳɢɦ. 

 

 

Ɋɢɫɭɧɨɤ 10.2 – ɋɯɟɦɚ ɨɛɳɟɝɨ ɭɫɬɪɨɣɫɬɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

Ɇɟɬɚɥɥɢɱɟɫɤɚɹ ɱɚɫɬɶ, ɧɚ ɤɨɬɨɪɨɣ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɨɛɦɨɬɤɚ 
(ɤɚɬɭɲɤɚ), ɧɚɡɵɜɚɟɬɫɹ ɫɟɪɞɟɱɧɢɤɨɦ, ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɷɬɨɬ ɫɟɪɞɟɱɧɢɤ ɢɦɟɟɬ 
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ɡɚɦɤɧɭɬɨɟ ɢɫɩɨɥɧɟɧɢɟ ɢ ɹɜɥɹɟɬɫɹ ɨɛɳɢɦ ɞɥɹ ɜɫɟɯ ɨɛɦɨɬɨɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, 
ɬɚɤɨɣ ɫɟɪɞɟɱɧɢɤ ɧɚɡɵɜɚɟɬɫɹ ɦɚɝɧɢɬɨɩɪɨɜɨɞɨɦ. 

Ʉ ɨɫɧɨɜɧɵɦ ɬɟɯɧɢɱɟɫɤɢɦ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɦɨɠɧɨ 
ɨɬɧɟɫɬɢ: 

− ɧɨɦɢɧɚɥɶɧɭɸ ɦɨɳɧɨɫɬɶ; 
− ɧɨɦɢɧɚɥɶɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɨɛɦɨɬɨɤ; 
− ɧɨɦɢɧɚɥɶɧɵɣ ɬɨɤ ɨɛɦɨɬɨɤ; 
− ɤɨɷɮɮɢɰɢɟɧɬ ɬɪɚɧɫɮɨɪɦɚɰɢɢ; 
− ɤɨɷɮɮɢɰɢɟɧɬ ɩɨɥɟɡɧɨɝɨ ɞɟɣɫɬɜɢɹ; 
− ɱɢɫɥɨ ɨɛɦɨɬɨɤ; 
− ɪɚɛɨɱɭɸ ɱɚɫɬɨɬɭ; 
− ɤɨɥɢɱɟɫɬɜɨ ɮɚɡ. 
Ɉɫɧɨɜɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ: 
1) ȼɜɨɞɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ – ɨɛɟɫɩɟɱɢɜɚɸɬ ɩɨɞɜɨɞ ɩɢɬɚɸɳɟɝɨ 

ɧɚɩɪɹɠɟɧɢɹ ɢ ɩɨɞɤɥɸɱɟɧɢɟ ɧɚɝɪɭɡɤɢ ɤ ɬɪɚɧɫɮɨɪɦɚɬɨɪɭ. ɉɨ ɤɨɧɫɬɪɭɤɬɢɜɧɨɦɭ 
ɢɫɩɨɥɧɟɧɢɸ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ: 

a) ɜɜɨɞɵ ɫ ɝɥɚɜɧɨɣ ɢɡɨɥɹɰɢɟɣ ɮɚɪɮɨɪɨɜɨɣ ɩɨɤɪɵɲɤɢ; 
b) ɜɜɨɞɵ ɫ ɦɚɫɥɨɛɚɪɶɟɪɧɨɣ ɢɡɨɥɹɰɢɟɣ; 
c) ɤɨɧɞɟɧɫɚɬɨɪɧɵɟ ɩɪɨɯɨɞɧɵɟ ɢɡɨɥɹɬɨɪɵ; 
d) ɜɜɨɞɵ ɫ ɛɭɦɚɠɧɨ–ɦɚɫɥɹɧɨɣ ɢɡɨɥɹɰɢɟɣ; 
e) ɜɜɨɞɵ ɫ ɩɨɥɢɦɟɪɧɨɣ RIP–ɢɡɨɥɹɰɢɟɣ (ɫ ɩɨɥɵɦ ɢɡɨɥɹɬɨɪɨɦ ɢɥɢ ɫ 

ɩɪɹɦɵɦ ɥɢɬɶёɦ ɢɡɨɥɹɬɨɪɚ); 
f) ɜɜɨɞɵ ɫ ɷɥɟɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ. 

2) Ɉɯɥɚɞɢɬɟɥɢ – ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ. 
ȼɢɞɵ ɨɯɥɚɞɢɬɟɥɟɣ: 

a) ɪɚɞɢɚɬɨɪɵ; 
b) ɝɨɮɪɢɪɨɜɚɧɧɵɣ ɛɚɤ; 
c) ɜɟɧɬɢɥɹɬɨɪɵ; 
d) ɬɟɩɥɨɨɛɦɟɧɧɢɤɢ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɦɚɫɥɚ, ɜɨɡɞɭɯɚ;  
e) ɦɚɫɥɹɧɨ–ɜɨɞɹɧɵɟ ɨɯɥɚɞɢɬɟɥɢ; 
f) ɦɚɫɥɹɧɵɟ ɧɚɫɨɫɵ. 

3) Ɉɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɧɚɩɪɹɠɟɧɢɹ – ɛɨɥɶɲɢɧɫɬɜɨ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɛɨɪɭɞɨɜɚɧɨ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹɦɢ ɞɥɹ ɢɡɦɟɧɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ 
ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɭɬёɦ ɞɨɛɚɜɥɟɧɢɹ ɢɥɢ ɨɬɤɥɸɱɟɧɢɹ ɱɢɫɥɚ ɱɚɫɬɢ ɜɢɬɤɨɜ ɨɛɦɨɬɤɢ. 
Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: 

a) ɩɟɪɟɤɥɸɱɚɬɟɥɢ ɱɢɫɥɚ ɜɢɬɤɨɜ ɛɟɡ ɧɚɝɪɭɡɤɢ — ɩɟɪɟɤɥɸɱɚɬɟɥɢ ɛɟɡ 
ɜɨɡɛɭɠɞɟɧɢɹ (ɉȻȼ); 

b) ɩɟɪɟɤɥɸɱɚɬɟɥɢ ɱɢɫɥɚ ɜɢɬɤɨɜ ɩɨɞ ɧɚɝɪɭɡɤɨɣ — ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɨɞ 
ɧɚɝɪɭɡɤɨɣ (Ɋɉɇ). 

Ⱦɥɹ ɧɨɪɦɚɥɶɧɨɣ ɢ ɛɟɡɨɩɚɫɧɨɣ ɪɚɛɨɬɵ ɫɢɥɨɜɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ 
ɫɧɚɛɠɚɸɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɧɚɜɟɫɧɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɪɟɞɫɬɚɜɥɟɧɧɨɦ ɧɢɠɟ: 
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1) Ƚɚɡɨɜɨɟ ɪɟɥɟ (Ƚɚɡɨɜɚɹ ɡɚɳɢɬɚ) – ɷɬɨɬ ɜɢɞ ɡɚɳɢɬɵ ɨɫɧɨɜɚɧ ɧɚ ɬɨɦ, ɱɬɨ 
ɥɸɛɵɟ ɩɨɜɪɟɠɞɟɧɢɹ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɜɤɥɸɱɚɹ ɩɨɜɵɲɟɧɧɵɣ ɧɚɝɪɟɜ ɦɚɫɥɚ, 
ɩɪɢɜɨɞɹɬ ɤ ɯɢɦɢɱɟɫɤɨɦɭ ɪɚɡɥɨɠɟɧɢɸ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ, ɚ ɬɚɤɠɟ 
ɨɪɝɚɧɢɱɟɫɤɢɯ ɦɚɬɟɪɢɚɥɨɜ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɤɢ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɜɧɭɬɪɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɨɢɫɯɨɞɢɬ ɜɵɞɟɥɟɧɢɟ ɝɚɡɚ. ɗɬɨɬ ɝɚɡ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ 
ɫɩɟɰɢɚɥɶɧɵɟ ɩɪɢɛɨɪɵ ɝɚɡɨɜɨɣ ɡɚɳɢɬɵ, ɤɨɬɨɪɵɟ ɩɨɞɚɸɬ ɫɢɝɧɚɥ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ 
ɢɥɢ ɩɪɨɢɡɜɨɞɹɬ ɨɬɤɥɸɱɟɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

2) ɂɧɞɢɤɚɰɢɹ ɬɟɦɩɟɪɚɬɭɪɵ – ɞɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨɟɜ 
ɦɚɫɥɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɟɪɦɨɩɚɪɵ, ɜɫɬɪɚɢɜɚɟɦɵɟ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɛɚɤɚ ɜ 
ɫɩɟɰɢɚɥɶɧɵɟ ɤɚɪɦɚɧɵ. Ⱦɥɹ ɢɡɦɟɪɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɧɚɢɛɨɥɟɟ ɧɚɝɪɟɬɨɣ ɬɨɱɤɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢɦɟɧɹɸɬ ɦɚɬɟɦɚɬɢɱɟɫɤɢɟ ɦɨɞɟɥɢ ɩɨ ɟё ɩɟɪɟɫɱɟɬɭ 
ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɧɢɯ ɫɥɨɟɜ ɦɚɫɥɚ. 

3) ȼɫɬɪɨɟɧɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɬɨɤɚ – ɜɫɬɪɨɟɧɧɵɟ ɌɌ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɜɜɨɞɚɯ ȼɇ ɢɥɢ ɋɇ. ȼɫɬɪɨɟɧɧɵɟ ɌɌ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢɦɟɸɬ 
ɬɨɥɶɤɨ ɜɬɨɪɢɱɧɭɸ ɨɛɦɨɬɤɭ — ɮɭɧɤɰɢɢ ɩɟɪɜɢɱɧɨɣ ɨɛɦɨɬɤɢ ɡɞɟɫɶ ɜɵɩɨɥɧɹɟɬ 
ɬɨɤɨɜɟɞɭɳɢɣ ɷɥɟɦɟɧɬ ɥɢɧɟɣɧɨɝɨ ɜɜɨɞɚ, ɤɨɬɨɪɵɣ ɨɯɜɚɬɵɜɚɟɬɫɹ ɜɫɬɪɨɟɧɧɵɦ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɦ ɬɨɤɚ. 

4) ɍɤɚɡɚɬɟɥɢ ɭɪɨɜɧɹ ɦɚɫɥɚ – ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ 
ɜ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ, ɤɚɤ ɩɪɚɜɢɥɨ, ɷɬɨ ɩɪɢɛɨɪɵ ɫ ɰɢɮɟɪɛɥɚɬɨɦ, ɥɢɛɨ 
ɫɬɟɤɥɹɧɧɚɹ ɬɪɭɛɤɚ, ɪɚɛɨɬɚɸɳɚɹ ɩɨ ɩɪɢɧɰɢɩɭ ɫɨɟɞɢɧёɧɧɵɯ ɫɨɫɭɞɨɜ, 
ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɩɪɹɦɨ ɧɚ ɪɚɫɲɢɪɢɬɟɥɶɧɨɦ ɛɚɤɟ. ɂɧɞɢɤɚɰɢɹ ɭɪɨɜɧɹ ɦɚɫɥɚ 
ɧɚɯɨɞɢɬɫɹ ɧɚ ɬɨɪɰɟɜɨɣ ɫɬɨɪɨɧɟ ɪɚɫɲɢɪɢɬɟɥɶɧɨɝɨ ɛɚɤɚ. 

5) ɍɫɬɪɨɣɫɬɜɚ ɫɛɪɨɫɚ ɞɚɜɥɟɧɢɹ – ɞɭɝɨɜɨɣ ɪɚɡɪɹɞ ɢɥɢ ɤɨɪɨɬɤɨɟ ɡɚɦɵɤɚɧɢɟ, 
ɤɨɬɨɪɵɟ ɜɨɡɧɢɤɚɸɬ ɜ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ, ɨɛɵɱɧɨ 
ɫɨɩɪɨɜɨɠɞɚɸɬɫɹ ɜɨɡɧɢɤɧɨɜɟɧɢɟɦ ɫɜɟɪɯɞɚɜɥɟɧɢɹ ɜ ɛɚɤɟ ɢɡ–ɡɚ ɝɚɡɚ, 
ɨɛɪɚɡɭɸɳɟɝɨɫɹ ɩɪɢ ɪɚɡɥɨɠɟɧɢɢ ɢ ɢɫɩɚɪɟɧɢɢ ɦɚɫɥɚ. ɍɫɬɪɨɣɫɬɜɨ ɫɛɪɨɫɚ ɞɚɜɥɟɧɢɹ 
ɩɪɟɞɧɚɡɧɚɱɟɧɨ ɞɥɹ ɫɧɢɠɟɧɢɹ ɭɪɨɜɧɹ ɫɜɟɪɯɞɚɜɥɟɧɢɹ ɜɫɥɟɞɫɬɜɢɟ ɜɧɭɬɪɟɧɧɟɝɨ 
ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɭɦɟɧɶɲɟɧɢɹ ɪɢɫɤɚ ɪɚɡɪɵɜɚ ɛɚɤɚ ɢ 
ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɣ ɭɬɟɱɤɢ ɦɚɫɥɚ, ɤɨɬɨɪɨɟ ɦɨɠɟɬ ɬɚɤɠɟ ɨɫɥɨɠɧɢɬɶɫɹ 
ɜɨɡɝɨɪɚɧɢɟɦ ɜɫɥɟɞɫɬɜɢɟ ɤɨɪɨɬɤɨɝɨ ɡɚɦɵɤɚɧɢɹ. ɍɫɬɪɨɣɫɬɜɚ ɚɜɚɪɢɣɧɨɝɨ ɫɛɪɨɫɚ 
ɞɚɜɥɟɧɢɹ ɢɦɟɟɬ ɞɜɚ ɨɫɧɨɜɧɵɯ ɢɫɩɨɥɧɟɧɢɹ: 

a) ɜ ɜɢɞɟ ɪɚɡɥɢɱɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɤɥɚɩɚɧɨɜ 
b) ɜ ɜɢɞɟ «ɜɵɯɥɨɩɧɨɣ ɬɪɭɛɵ» 

6) Ʉɨɥɟɫɚ/ɩɨɥɨɡɶɹ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ. 
 
10.2 Ɋɚɛɨɬɵ ɩɪɨɜɨɞɢɦɵɟ ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
Ⱦɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɜ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɦ 

ɫɨɫɬɨɹɧɢɢ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɩɟɪɢɨɞɚ ɷɤɫɩɥɭɚɬɚɰɢɢ ɧɟɨɛɯɨɞɢɦɨ ɪɟɝɭɥɹɪɧɨ 
ɜɵɩɨɥɧɹɬɶ ɢɯ ɬɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ. ɋɭɳɟɫɬɜɭɟɬ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɯ ɜɢɞɚ 
ɬɚɤɢɯ ɪɚɛɨɬ: 
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1) Ɉɱɟɪɟɞɧɨɣ ɨɫɦɨɬɪ; 
2) ȼɧɟɨɱɟɪɟɞɧɨɣ ɨɫɦɨɬɪ; 
3) Ɍɟɤɭɳɢɣ ɪɟɦɨɧɬ; 
4) Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ. 
Ɍɟɯɧɢɱɟɫɤɨɟ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɤɚɤ ɢ ɥɸɛɨɝɨ 

ɞɪɭɝɨɝɨ ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɹ, ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɚɜɢɥɚɦɢ 
ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɬɟɯɧɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɡɚɜɨɞɫɤɢɯ ɢɧɫɬɪɭɤɰɢɣ. 

ɉɪɢ ɨɱɟɪɟɞɧɵɯ ɨɫɦɨɬɪɚɯ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ 
ɪɚɛɨɬɟ, ɨɛɪɚɳɚɸɬ ɜɧɢɦɚɧɢɟ ɧɚ ɫɥɟɞɭɸɳɟɟ: 

1) ɏɚɪɚɤɬɟɪ ɝɭɥɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɧɚɥɢɱɢɟ ɩɨɬɪɟɫɤɢɜɚɧɢɹ, ɳɟɥɱɤɨɜ ɢ 
ɩɨɜɵɲɟɧɧɵɯ ɜɢɛɪɚɰɢɣ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɩɨɜɪɟɠɞɟɧɢɸ ɢɥɢ 
ɧɟɩɪɚɜɢɥɶɧɨɣ ɪɚɛɨɬɟ ɩɪɢɛɨɪɨɜ ɢ ɚɩɩɚɪɚɬɭɪɵ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; 

2) ɐɟɥɨɫɬɧɨɫɬɶ ɦɚɫɥɨɦɟɪɧɨɝɨ ɫɬɟɤɥɚ; 
3) ɍɪɨɜɟɧɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɜ ɦɚɫɥɨɭɤɚɡɚɬɟɥɶɧɨɦ ɫɬɟɤɥɟ 

ɪɚɫɲɢɪɢɬɟɥɹ, ɤɨɬɨɪɵɣ ɧɚɯɨɞɢɬɫɹ ɩɪɨɬɢɜ ɨɬɦɟɬɤɢ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɣ ɟɝɨ 
ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɧɚɧɟɫɟɧɧɨɣ ɧɚ ɦɚɫɥɨɭɤɚɡɚɬɟɥɶɧɨɦ ɫɬɟɤɥɟ, ɚ ɬɚɤɠɟ ɧɚ ɟɝɨ ɰɜɟɬ 
(ɦɚɫɥɨ ɬɟɦɧɟɟɬ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ) ɢ ɬɟɦɩɟɪɚɬɭɪɭ; 

4) Ɉɬɫɭɬɫɬɜɢɟ ɬɟɱɢ ɦɚɫɥɚ ɜ ɦɟɫɬɚɯ ɭɩɥɨɬɧɟɧɢɣ (ɦɟɠɞɭ ɤɪɵɲɤɨɣ ɢ ɛɚɤɨɦ, 
ɩɨɞ ɮɥɚɧɰɚɦɢ ɢɡɨɥɹɬɨɪɨɜ, ɜ ɤɪɚɧɚɯ ɢ ɬ.ɩ.); 

5) ɋɨɫɬɨɹɧɢɟ ɫɟɥɢɤɚɝɟɥɹ (ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɤɨɧɬɪɨɥɹ ɨɬɧɨɫɢɬɟɥɶɧɨɣ 
ɜɥɚɠɧɨɫɬɢ; ɢɡɦɟɧɹɟɬ ɰɜɟɬ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɟɩɟɧɢ ɭɜɥɚɠɧɟɧɢɹ; ɩɪɢ ɪɨɡɨɜɨɦ 
ɰɜɟɬɟ ɫɟɥɢɤɚɝɟɥɹ ɟɝɨ ɫɥɟɞɭɟɬ ɡɚɦɟɧɢɬɶ); 

6) ɋɨɫɬɨɹɧɢɟ ɩɪɨɯɨɞɧɵɯ ɢɡɨɥɹɬɨɪɨɜ (ɧɚɥɢɱɢɟ ɫɤɨɥɨɜ, ɬɪɟɳɢɧ ɮɚɪɮɨɪɚ, 
ɫɬɟɩɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ); 

7) Ɉɬɫɭɬɫɬɜɢɟ ɩɵɥɢ ɢ ɝɪɹɡɢ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ; 
8) ɇɚɥɢɱɢɟ ɦɚɫɥɚ ɜ ɪɚɫɲɢɪɢɬɟɥɟ; 
9) ɇɚɥɢɱɢɟ ɜɵɛɪɨɫɚ ɦɚɫɥɚ ɢɡ ɪɚɫɲɢɪɢɬɟɥɹ ɢɥɢ ɪɚɡɪɵɜɚ ɞɢɚɮɪɚɝɦɵ 

ɜɵɯɥɨɩɧɨɣ ɬɪɭɛɵ; 
10) ɋɨɫɬɨɹɧɢɟ ɡɚɡɟɦɥɟɧɢɹ ɢ ɧɚɝɪɟɜ ɤɨɧɬɚɤɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ. 
ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɬɟɯɧɢɱɟɫɤɢɯ ɨɫɦɨɬɪɨɜ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɛɟɡ ɢɯ 

ɨɬɤɥɸɱɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɉɪɚɜɢɥ 
ɬɟɯɧɢɱɟɫɤɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɷɥɟɤɬɪɢɱɟɫɤɢɯ ɫɬɚɧɰɢɣ ɢ ɫɟɬɟɣ ɢ ɝɪɚɮɢɤɨɦ ɪɚɛɨɬɵ 
ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. 

Ɉɱɟɪɟɞɧɵɟ ɨɫɦɨɬɪɵ ɩɪɨɜɨɞɹɬɫɹ ɜ ɫɥɟɞɭɸɳɢɟ ɫɪɨɤɢ: 
− ɜ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ ɫ ɩɨɫɬɨɹɧɧɵɦ ɞɟɠɭɪɧɵɦ ɩɟɪɫɨɧɚɥɨɦ – 1 ɪɚɡ ɜ 

ɫɭɬɤɢ; 
− ɜ ɭɫɬɚɧɨɜɤɚɯ ɛɟɡ ɩɨɫɬɨɹɧɧɨɝɨ ɞɟɠɭɪɧɨɝɨ ɩɟɪɫɨɧɚɥɚ – ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 

ɦɟɫɹɰ, ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɩɭɧɤɬɚɯ – ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 6 ɦɟɫɹɰɟɜ. 
ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ, ɤɨɧɫɬɪɭɤɰɢɢ ɢ ɫɨɫɬɨɹɧɢɹ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɭɤɚɡɚɧɧɵɟ ɫɪɨɤɢ ɨɫɦɨɬɪɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɛɟɡ ɨɬɤɥɸɱɟɧɢɹ 
ɦɨɝɭɬ ɛɵɬɶ ɢɡɦɟɧɟɧɵ ɥɢɰɨɦ, ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɡɚ ɷɥɟɤɬɪɨɯɨɡɹɣɫɬɜɨ. 
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ȼɧɟɨɱɟɪɟɞɧɨɣ ɨɫɦɨɬɪ ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɟɞɢɧɢɱɧɨɝɨ 
ɞɟɮɟɤɬɚ. ɗɬɨ ɦɨɠɟɬ ɛɵɬɶ: 

− ɬɟɱɶ ɦɚɫɥɚ ɜ ɛɚɤɟ; 
− ɧɟɫɨɨɬɜɟɬɫɬɜɢɟ ɭɪɨɜɧɹ ɫɨɫɬɚɜɚ ɡɚɹɜɥɟɧɧɨɦɭ; 
− ɢɡɦɟɧɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɢɡɨɥɹɬɨɪɨɜ; 
− ɧɚɥɢɱɢɟ ɫɤɨɥɨɜ ɢ ɬɪɟɳɢɧ ɧɚ ɢɡɨɥɹɬɨɪɟ; 
− ɭɯɭɞɲɟɧɢɟ ɫɨɫɬɨɹɧɢɹ ɲɢɧɨɩɪɨɜɨɞɨɜ ɢ ɤɚɛɟɥɟɣ; 
− ɭɯɭɞɲɟɧɢɟ ɫɨɟɞɢɧɟɧɢɣ ɤɨɧɬɚɤɬɨɜ; 
− ɫɤɚɱɤɢ ɧɚɩɪɹɠɟɧɢɹ. 
ɉɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɟ ɧɚ ɫɢɥɨɜɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ ɩɪɨɜɨɞɹɬ 

ɩɟɪɟɱɟɧɶ ɢɡɦɟɪɟɧɢɣ, ɢɫɩɵɬɚɧɢɣ ɢ ɩɪɨɜɟɪɨɤ: 
− ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ; 
− ɢɡɦɟɪɟɧɢɟ ɬɚɧɝɟɧɫɚ ɭɝɥɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ, ɤɨɬɨɪɵɣ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬ ɫɨɫɬɨɹɧɢɟ ɢɡɨɥɹɰɢɢ (ɱɟɦ ɨɧ ɛɨɥɶɲɟ, ɬɟɦ ɯɭɠɟ ɢɡɨɥɹɰɢɹ); 
− ɢɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɨɛɦɨɬɨɤ ɩɨɫɬɨɹɧɧɨɦɭ ɬɨɤɭ; 
− ɢɫɩɵɬɚɧɢɟ ɜɜɨɞɨɜ ɢ ɩɪɨɯɨɞɧɵɯ ɢɡɨɥɹɬɨɪɨɜ; 
− ɩɪɨɜɟɪɤɚ ɞɟɣɫɬɜɢɹ ɩɟɪɟɤɥɸɱɚɬɟɥɹ ɨɬɜɟɬɜɥɟɧɢɣ ɨɛɦɨɬɨɤ; 
− ɢɫɩɵɬɚɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ; 
− ɢɡɦɟɪɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ ɚɛɫɨɪɛɰɢɢ (ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ 

ɭɜɥɚɠɧɟɧɧɨɫɬɢ ɢɡɨɥɹɰɢɢ; ɟɫɥɢ ɷɬɨɬ ɤɨɷɮɮɢɰɢɟɧɬ ɛɥɢɡɨɤ ɤ ɟɞɢɧɢɰɟ, ɬɨ ɢɡɨɥɹɰɢɸ 
ɫɥɟɞɭɟɬ ɫɭɲɢɬɶ). 

Ɍɚɤ ɠɟ ɧɟ ɦɚɥɨ ɜɚɠɧɵɦ ɷɬɚɩɨɦ ɩɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɟ, ɹɜɥɹɟɬɫɹ 
ɬɟɤɭɳɢɣ ɢ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɩɪɨɜɨɞɢɦɵɟ ɧɚ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ. 

 
10.2.1 Ʉɨɧɬɪɨɥɶ ɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
ɇɨɪɦɚɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚɹ ɛɟɡɚɜɚɪɢɣɧɚɹ ɪɚɛɨɬɚ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɩɪɢ ɭɫɥɨɜɢɢ ɤɨɧɬɪɨɥɹ ɢ ɫɨɛɥɸɞɟɧɢɹ 
ɞɨɩɭɫɬɢɦɵɯ ɩɪɟɞɟɥɨɜ ɪɚɡɥɢɱɧɵɯ ɩɚɪɚɦɟɬɪɨɜ, ɨɞɧɢɦ ɢɡ ɤɨɬɨɪɵɯ ɹɜɥɹɟɬɫɹ 
ɬɟɦɩɟɪɚɬɭɪɧɵɣ ɪɟɠɢɦ. ɋɨɛɥɸɞɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɪɟɠɢɦɚ, ɜ ɩɪɟɞɟɥɚɯ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɞɥɹ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ ɬɢɩɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɫɩɟɰɢɚɥɶɧɨ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɦɢ ɫɢɫɬɟɦɚɦɢ ɨɯɥɚɠɞɟɧɢɹ. Ɉɞɢɧ ɢɡ ɜɢɞɨɜ ɫɢɫɬɟɦɵ 
ɨɯɥɚɠɞɟɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 10.2. 
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Ɋɢɫɭɧɨɤ 10.3 – Ɉɞɢɧ ɢɡ ɜɢɞɨɜ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
 

ɋɭɳɟɫɬɜɭɟɬ ɱɟɬɵɪɟ ɨɫɧɨɜɧɵɯ ɜɢɞɚ ɨɯɥɚɠɞɟɧɢɹ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɫ ɦɚɫɥɟɧɨɣ ɢɡɨɥɹɰɢɟɣ: 

1) ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ Ɇ – ɩɪɢ ɷɬɨɦ ɜɢɞɟ ɨɯɥɚɠɞɟɧɢɹ ɬɟɩɥɨɬɚ, 
ɜɵɞɟɥɹɸɳɚɹɫɹ ɜ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ ɢ ɷɥɟɦɟɧɬɚɯ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɟɪɟɞɚɟɬɫɹ ɩɭɬɟɦ ɟɫɬɟɫɬɜɟɧɧɨɣ ɤɨɧɜɟɤɰɢɢ ɦɚɫɥɭ, ɤɨɬɨɪɨɟ, ɜ 
ɫɜɨɸ ɨɱɟɪɟɞɶ, ɨɬɞɚɟɬ ɟɝɨ ɜ ɨɤɪɭɠɚɸɳɢɣ ɜɨɡɞɭɯ ɬɚɤɠɟ ɩɭɬɟɦ ɟɫɬɟɫɬɜɟɧɧɨɣ 
ɤɨɧɜɟɤɰɢɢ ɢ ɢɡɥɭɱɟɧɢɹ. ȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɧɟɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ (ɞɨ 
ɧɟɫɤɨɥɶɤɢɯ ɞɟɫɹɬɤɨɜ ɤȼ–Ⱥ) ɬɟɩɥɨɨɬɞɚɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɛɚɤɨɜ ɞɨɫɬɚɬɨɱɧɨ ɞɥɹ 
ɨɬɜɨɞɚ ɜɵɞɟɥɹɸɳɟɣɫɹ ɬɟɩɥɨɬɵ ɩɪɢ ɧɨɪɦɢɪɨɜɚɧɧɨɦ ɩɪɟɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɦɚɫɥɚ. 

2) ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ Ⱦ – ɩɪɢɦɟɧɹɟɬɫɹ ɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɪɟɞɧɟɣ 
ɦɨɳɧɨɫɬɢ ɧɚɩɪɹɠɟɧɢɟɦ 35, 110 ɢ 220 ɤȼ. Ɉɧɨ ɨɫɧɨɜɚɧɨ ɧɚ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɧɚɜɟɫɧɵɯ ɪɚɞɢɚɬɨɪɨɜ, ɨɛɞɭɜɚɟɦɵɯ ɜɟɧɬɢɥɹɬɨɪɚɦɢ. ȼɟɧɬɢɥɹɬɨɪɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɤɨɧɫɨɥɹɯ, ɩɪɢɜɚɪɟɧɧɵɯ ɤ ɫɬɟɧɤɟ ɛɚɤɚ. 

3) ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ Ⱦɐ – ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɦɨɳɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ ɧɚɩɪɹɠɟɧɢɟɦ 110 ɤȼ ɢ ɜɵɲɟ. ȼɵɞɟɥɹɸɳɢɟɫɹ ɩɨɬɟɪɢ 
ɧɚɫɬɨɥɶɤɨ ɡɧɚɱɢɬɟɥɶɧɵ, ɱɬɨ ɞɥɹ ɢɯ ɨɬɜɨɞɚ ɩɪɢɯɨɞɢɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫɩɟɰɢɚɥɶɧɵɟ 
ɦɚɫɥɹɧɨ–ɜɨɡɞɭɲɧɵɟ ɨɯɥɚɞɢɬɟɥɢ, ɨɛɞɭɜɚɟɦɵɟ ɜɟɧɬɢɥɹɬɨɪɚɦɢ ɢ ɨɫɧɚɳɟɧɧɵɟ 
ɧɚɫɨɫɚɦɢ ɞɥɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɢ ɦɚɫɥɚ. Ⱦɥɹ ɭɜɟɥɢɱɟɧɢɹ 
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɨɛɞɭɜɚ ɬɪɭɛɵ ɜ ɬɚɤɢɯ ɨɯɥɚɞɢɬɟɥɹɯ ɢɦɟɸɬ ɫɢɥɶɧɨ ɪɚɡɜɢɬɭɸ 
ɪɟɛɪɢɫɬɭɸ ɧɚɪɭɠɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ. Ȼɥɚɝɨɞɚɪɹ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɢ 
ɦɚɫɥɚ ɞɨɫɬɢɝɚɟɬɫɹ ɛɨɥɟɟ ɪɚɜɧɨɦɟɪɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɩɨ 
ɜɵɫɨɬɟ ɛɚɤɚ. 

4) ɋɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɐ – ɷɬɚ ɨɱɟɧɶ ɷɮɮɟɤɬɢɜɧɚɹ ɢ ɤɨɦɩɚɤɬɧɚɹ ɫɢɫɬɟɦɚ 
ɨɯɥɚɠɞɟɧɢɹ ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɦɨɳɧɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɬɨɝɞɚ, ɤɨɝɞɚ ɢɦɟɟɬɫɹ 
ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɜɨɞɵ (ɝɢɞɪɨɫɬɚɧɰɢɢ, ɨɱɟɧɶ ɦɨɳɧɵɟ ɬɟɩɥɨɜɵɟ ɫɬɚɧɰɢɢ). 
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Ɉɧɚ ɩɨɡɜɨɥɹɟɬ ɨɬɤɚɡɚɬɶɫɹ ɨɬ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ Ⱦɐ, ɤɨɬɨɪɚɹ ɩɪɢ ɨɱɟɧɶ 
ɛɨɥɶɲɨɣ ɦɨɳɧɨɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫɬɚɧɨɜɢɬɫɹ ɞɨɫɬɚɬɨɱɧɨ ɝɪɨɦɨɡɞɤɨɣ. ɗɬɚ 
ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ ɨɫɧɨɜɚɧɚ ɧɚ ɩɪɢɦɟɧɟɧɢɢ ɦɚɫɥɹɧɨ–ɜɨɞɹɧɵɯ ɨɯɥɚɞɢɬɟɥɟɣ ɫ 
ɝɥɚɞɤɢɦɢ ɢɥɢ ɨɪɟɛɪɟɧɧɵɦɢ ɬɪɭɛɚɦɢ ɢ ɞɜɢɠɟɧɢɟɦ ɜɨɞɵ ɩɨ ɬɪɭɛɚɦ, ɚ ɦɚɫɥɚ — ɜ 
ɦɟɠɬɪɭɛɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ. 

Ɉɛɫɥɭɠɢɜɚɧɢɟ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ ɫɨɫɬɨɢɬ ɜ ɧɚɛɥɸɞɟɧɢɢ ɡɚ ɪɚɛɨɬɨɣ ɢ 
ɬɟɯɧɢɱɟɫɤɨɦ ɭɯɨɞɟ ɡɚ ɨɛɨɪɭɞɨɜɚɧɢɟɦ, ɢɫɩɨɥɶɡɭɟɦɵɦ ɜ ɫɢɫɬɟɦɟ ɨɯɥɚɠɞɟɧɢɹ. ɉɪɢ 
ɬɟɯɧɢɱɟɫɤɨɦ ɭɯɨɞɟ ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ ɡɚɜɨɞɫɤɢɦɢ ɢɧɫɬɪɭɤɰɢɹɦɢ ɢ ɦɟɫɬɧɵɦɢ 
ɭɤɚɡɚɧɢɹɦɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. Ɉɫɦɨɬɪ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɨɫɦɨɬɪɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. ɉɪɢ ɨɫɦɨɬɪɟ 
ɩɪɨɜɟɪɹɟɬɫɹ ɰɟɥɨɫɬɶ ɜɫɟɣ ɫɢɫɬɟɦɵ ɨɯɥɚɠɞɟɧɢɹ ɬ.ɟ: 

− ɨɬɫɭɬɫɬɜɢɟ ɬɟɱɟɣ ɦɚɫɥɚ; 
− ɪɚɛɨɬɚ ɪɚɞɢɚɬɨɪɨɜ – ɩɨ ɢɯ ɧɚɝɪɟɜɭ, ɨɩɪɟɞɟɥɹɟɦɨɦɭ ɧɚ ɨɳɭɩɶ; 
− ɪɚɛɨɬɚ ɨɯɥɚɞɢɬɟɥɟɣ ɨɯɥɚɠɞɟɧɢɹ Ⱦɐ – ɩɨ ɢɯ ɧɚɝɪɟɜɭ ɢ ɩɨ ɩɨɤɚɡɚɧɢɹɦ 

ɦɚɧɨɦɟɬɪɨɜ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɜɛɥɢɡɢ ɩɚɬɪɭɛɤɨɜ ɦɚɫɥɨɩɟɪɟɤɚɱɢɜɚɸɳɢɯ ɧɚɫɨɫɨɜ; 
− ɪɚɛɨɬɚ ɚɞɫɨɪɛɧɵɯ ɮɢɥɶɬɪɨɜ – ɨɳɭɩɵɜɚɧɢɟɦ ɪɭɤɨɣ;  
− ɫɨɫɬɨɹɧɢɟ ɤɪɟɩɥɟɧɢɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ, ɨɯɥɚɞɢɬɟɥɟɣ, ɧɚɫɨɫɨɜ ɢ 

ɜɟɧɬɢɥɹɬɨɪɨɜ;  
− ɪɚɛɨɬɚ ɜɟɧɬɢɥɹɬɨɪɨɜ – ɩɨ ɨɬɫɭɬɫɬɜɢɸ ɜɢɛɪɚɰɢɢ, ɫɤɪɟɠɟɬɚ ɢ ɡɚɞɟɜɚɧɢɣ 

ɤɪɵɥɶɱɚɬɨɤ ɡɚ ɤɨɠɭɯ. 
ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɝɥɚɜɧɵɦɢ ɩɪɢɱɢɧɚɦɢ ɩɨɥɨɦɤɢ ɤɪɵɥɶɱɚɬɨɤ, ɢɡɧɨɫɚ 

ɩɨɞɲɢɩɧɢɤɨɜ ɢ ɬɟɱɟɣ ɦɚɫɥɚ ɢɡ ɨɯɥɚɠɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ ɹɜɥɹɸɬɫɹ ɩɨɜɵɲɟɧɧɵɟ 
ɜɢɛɪɚɰɢɢ, ɩɨɹɜɥɹɸɳɢɟɫɹ ɢɡ–ɡɚ ɧɟɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɭɫɬɪɚɧɟɧɢɹ ɦɟɥɤɢɯ ɞɟɮɟɤɬɨɜ, 
ɨɫɥɚɛɥɟɧɢɹ ɛɨɥɬɨɜɵɯ ɤɪɟɩɥɟɧɢɣ, ɩɥɨɯɨɣ ɫɦɚɡɤɢ ɩɨɞɲɢɩɧɢɤɨɜ, ɨɫɟɜɵɯ ɛɢɟɧɢɣ 
ɤɪɵɥɶɱɚɬɨɤ ɜɟɧɬɢɥɹɬɨɪɨɜ ɢ.ɬ.ɞ. 

ɉɢɬɚɧɢɟ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ ɭɫɬɪɨɣɫɬɜ ɨɯɥɚɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ 
ɨɛɨɪɭɞɨɜɚɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬ, ɤɚɤ ɩɪɚɜɢɥɨ, ɨɬ ɞɜɭɯ ɧɟɡɚɜɢɫɢɦɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɚ 
ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɦɚɫɥɚ – ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ ȺȼɊ. 

ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɜɨɡɞɭɯɚ ɢ ɦɚɫɥɚ 
(ɨɯɥɚɠɞɟɧɢɟ ɜɢɞɚ Ⱦɐ) ɢ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ 
ɜɨɞɵ ɢ ɦɚɫɥɚ (ɨɯɥɚɠɞɟɧɢɟ ɜɢɞɚ ɐ) ɭɫɬɪɨɣɫɬɜɚ ɨɯɥɚɠɞɟɧɢɹ ɞɨɥɠɧɵ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɤɥɸɱɚɬɶɫɹ (ɨɬɤɥɸɱɚɬɶɫɹ) ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɜɤɥɸɱɟɧɢɟɦ 
(ɨɬɤɥɸɱɟɧɢɟɦ) ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢɥɢ ɪɟɚɤɬɨɪɚ. ɉɪɢɧɭɞɢɬɟɥɶɧɚɹ ɰɢɪɤɭɥɹɰɢɹ 
ɦɚɫɥɚ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟɩɪɟɪɵɜɧɨɣ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɧɚɝɪɭɡɤɢ. ɉɨɪɹɞɨɤ ɜɤɥɸɱɟɧɢɹ 
(ɨɬɤɥɸɱɟɧɢɹ) ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ ɞɨɥɠɟɧ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧ ɡɚɜɨɞɫɤɨɣ 
ɢɧɫɬɪɭɤɰɢɟɣ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɫ 
ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɨɯɥɚɠɞɟɧɢɟɦ ɛɟɡ ɜɤɥɸɱɟɧɧɵɯ ɜ ɪɚɛɨɬɭ ɭɫɬɪɨɣɫɬɜ ɫɢɝɧɚɥɢɡɚɰɢɢ 
ɨ ɩɪɟɤɪɚɳɟɧɢɢ ɰɢɪɤɭɥɹɰɢɢ ɦɚɫɥɚ, ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ ɢɥɢ ɨɛ ɨɫɬɚɧɨɜɟ 
ɜɟɧɬɢɥɹɬɨɪɨɜ. 

Ɍɟɯɧɢɱɟɫɤɢɣ ɭɯɨɞ ɡɚ ɭɫɬɪɨɣɫɬɜɚɦɢ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 
ɭɫɬɪɚɧɟɧɢɟ ɨɛɧɚɪɭɠɟɧɧɵɯ ɩɪɢ ɨɫɦɨɬɪɚɯ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ, ɡɚɦɟɧɭ ɢɡɧɨɫɢɜɲɢɯɫɹ 
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ɞɟɬɚɥɟɣ (ɥɨɩɚɬɨɤ ɧɚɫɨɫɨɜ, ɥɨɩɚɫɬɟɣ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɩɨɞɲɢɩɧɢɤɨɜ), ɱɢɫɬɤɭ 
ɨɯɥɚɞɢɬɟɥɟɣ ɢ ɜɟɧɬɢɥɹɬɨɪɨɜ, ɫɦɚɡɤɭ ɩɨɞɲɢɩɧɢɤɨɜ, ɤɨɧɬɪɨɥɶ ɫɨɩɪɨɬɢɜɥɟɧɢɹ 
ɢɡɨɥɹɰɢɢ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ. 

ɉɪɢ ɨɫɦɨɬɪɟ ɲɤɚɮɨɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɭɩɪɚɜɥɟɧɢɹ ɨɯɥɚɠɞɟɧɢɟɦ 
ɩɪɨɜɟɪɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟ ɧɚɝɪɟɜɚ ɢ ɤɨɪɪɨɡɢɢ ɤɨɧɬɚɤɬɨɜ, ɚ ɬɚɤɠɟ ɩɨɜɪɟɠɞɟɧɢɣ 
ɢɡɨɥɹɰɢɢ ɬɨɤɨɜɟɞɭɳɢɯ ɱɚɫɬɟɣ ɚɩɩɚɪɚɬɭɪɵ, ɭɩɥɨɬɧɟɧɢɟ ɞɧɢɳ ɢ ɞɜɟɪɟɣ ɲɤɚɮɨɜ 
ɨɬ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜ ɧɢɯ ɩɵɥɢ ɢ ɜɥɚɝɢ. 

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɪɚɛɨɬɵ ɫɢɫɬɟɦ ɨɯɥɚɠɞɟɧɢɹ ɜ ɰɟɥɨɦ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨ 
ɬɟɦɩɟɪɚɬɭɪɟ ɜɟɪɯɧɢɯ ɫɥɨɟɜ ɦɚɫɥɚ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ. ɉɪɢ ɢɫɩɪɚɜɧɨɦ ɨɯɥɚɠɞɟɧɢɢ 
ɦɚɤɫɢɦɚɥɶɧɵɟ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɧɟ ɞɨɥɠɧɵ ɩɪɟɜɵɲɚɬɶ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɫ 
ɨɯɥɚɠɞɟɧɢɟɦ Ɇ ɢ Ⱦ 95°ɋ, ɫ ɨɯɥɚɠɞɟɧɢɟɦ Ⱦɐ ɩɪɢ ɦɨɳɧɨɫɬɢ ɞɨ 250 MB·Ⱥ 
ɜɤɥɸɱɢɬɟɥɶɧɨ 80°ɋ ɢ ɩɪɢ ɦɨɳɧɨɫɬɢ ɜɵɲɟ 250 MB·Ⱥ 75°ɋ, ɭ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ 
ɨɯɥɚɠɞɟɧɢɟɦ ɐ ɬɟɦɩɟɪɚɬɭɪɚ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɜ ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɢ ɧɟ ɞɨɥɠɧɚ 
ɩɪɟɜɵɲɚɬɶ 70°ɋ. 

ɇɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ 
ɜɨɡɞɭɯɚ ɢ ɟɫɬɟɫɬɜɟɧɧɨɣ ɰɢɪɤɭɥɹɰɢɟɣ ɦɚɫɥɚ (ɫɢɫɬɟɦɚ ɨɯɥɚɠɞɟɧɢɹ Ⱦ) 
ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɢ ɜɟɧɬɢɥɹɬɨɪɨɜ ɞɨɥɠɧɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɜɤɥɸɱɚɬɶɫɹ ɩɪɢ 
ɞɨɫɬɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ 55 °ɋ ɢɥɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 
ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɢ ɨɬɤɥɸɱɚɬɶɫɹ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɞɨ 50 °ɋ, 
ɟɫɥɢ ɩɪɢ ɷɬɨɦ ɬɨɤ ɧɚɝɪɭɡɤɢ ɦɟɧɟɟ ɧɨɦɢɧɚɥɶɧɨɝɨ. 

ɋɢɫɬɟɦɚ ɰɢɪɤɭɥɹɰɢɢ ɜɨɞɵ ɞɨɥɠɧɚ ɛɵɬɶ ɜɤɥɸɱɟɧɚ ɩɨɫɥɟ ɜɤɥɸɱɟɧɢɹ 
ɪɚɛɨɱɢɯ ɦɚɫɥɹɧɵɯ ɧɚɫɨɫɨɜ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɜɟɪɯɧɢɯ ɫɥɨɟɜ ɦɚɫɥɚ ɧɟ ɧɢɠɟ 15 °ɋ 
ɢ ɨɬɤɥɸɱɟɧɚ ɩɪɢ ɩɨɧɢɠɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɦɚɫɥɚ ɞɨ 10 °ɋ, ɟɫɥɢ ɢɧɨɟ ɧɟ ɨɝɨɜɨɪɟɧɨ 
ɜ ɡɚɜɨɞɫɤɨɣ ɬɟɯɧɢɱɟɫɤɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. 

Ⱦɨɥɠɧɵ ɛɵɬɶ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɦɟɪɵ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɡɚɦɨɪɚɠɢɜɚɧɢɹ 
ɦɚɫɥɨɨɯɥɚɞɢɬɟɥɟɣ, ɧɚɫɨɫɨɜ ɢ ɜɨɞɹɧɵɯ ɦɚɝɢɫɬɪɚɥɟɣ. 

 
10.2.2 Ʉɨɧɬɪɨɥɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ 
 
ȼ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ, ɦɚɫɥɨ ɜɵɩɨɥɧɹɟɬ ɪɨɥɶ ɞɢɷɥɟɤɬɪɢɤɚ ɢ 

ɫɪɟɞɫɬɜɚ ɞɥɹ ɷɮɮɟɤɬɢɜɧɨɝɨ ɨɬɜɨɞɚ ɬɟɩɥɚ.  
Ɇɚɫɥɨ, ɧɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɬɪɟɛɨɜɚɧɢɹɦ ɧɚɰɢɨɧɚɥɶɧɵɯ ɫɬɚɧɞɚɪɬɨɜ, 

ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ ɧɢɯ ɢɥɢ ɋɌɈ 70238424.27.100.052–2009, ɡɚɥɢɜɚɬɶ ɜ 
ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, ɧɚɩɨɥɧɹɟɦɨɟ ɦɚɫɥɨɦ, ɧɟ ɞɨɩɭɫɤɚɟɬɫɹ. 

 ɇɚɩɨɥɧɹɟɦɨɟ ɦɚɫɥɨɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɨɥɠɧɨ ɡɚɥɢɜɚɬɶɫɹ 
(ɞɨɥɢɜɚɬɶɫɹ) ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɦ ɦɚɫɥɨɦ ɩɪɢ ɨɫɬɚɬɨɱɧɨɦ ɞɚɜɥɟɧɢɢ ɜ ɛɚɤɟ ɧɟ 
ɛɨɥɟɟ ɩɪɢɜɟɞɟɧɧɨɝɨ ɜ ɬɚɛɥɢɰɟ 10.2.1. 

 
 
 
 

kodeks://link/d?nd=1200100285&point=mark=000000000000000000000000000000000000000000000000007D20K3
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Ɍɚɛɥɢɰɚ 10.2.1 – Ɇɚɤɫɢɦɚɥɶɧɨ ɜɨɡɦɨɠɧɨɟ ɨɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɛɚɤɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɤɥɚɫɫɚ ɧɚɩɪɹɠɟɧɢɹ 

Ʉɥɚɫɫ ɧɚɩɪɹɠɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤȼ 

ɇɚɥɢɱɢɟ ɩɥɟɧɨɱɧɨɣ 
ɡɚɳɢɬɵ 

Ɉɫɬɚɬɨɱɧɨɟ ɞɚɜɥɟɧɢɟ ɜ ɛɚɤɟ, ɦɦ 
ɪɬ.ɫɬ, ɧɟ ɛɨɥɟɟ 

110, 150 ɧɟɬ 410 

110, 150 ɞɚ 5 

220–500 ɧɟɬ 10 

220–500 ɞɚ 5 

750 ɞɚ 1,5 

 
ɋɨɫɬɨɹɧɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɵɯ ɦɚɫɟɥ ɨɰɟɧɢɜɚɸɬ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ 

ɢɫɩɵɬɚɧɢɣ, ɤɨɬɨɪɵɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɢɯ ɨɛɴɟɦɚ ɞɟɥɹɬ ɧɚ ɬɪɢ ɜɢɞɚ: ɢɫɩɵɬɚɧɢɟ 
ɧɚ ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ (ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɨɛɢɜɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɫɨɞɟɪɠɚɧɢɹ 
ɜɨɞɵ ɢ ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ); ɫɨɤɪɚɳɟɧɧɵɣ ɚɧɚɥɢɡ (ɢɫɩɵɬɚɧɢɟ ɧɚ 
ɷɥɟɤɬɪɢɱɟɫɤɭɸ ɩɪɨɱɧɨɫɬɶ, ɨɩɪɟɞɟɥɟɧɢɟ ɤɢɫɥɨɬɧɨɝɨ ɱɢɫɥɚ, ɫɨɞɟɪɠɚɧɢɹ 
ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɤɢɫɥɨɬ, ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ ɢ ɰɜɟɬɚ ɦɚɫɥɚ); ɩɨɥɧɵɣ ɚɧɚɥɢɡ 
(ɢɫɩɵɬɚɧɢɟ ɜ ɨɛɴɟɦɟ ɫɨɤɪɚɳɟɧɧɨɝɨ ɚɧɚɥɢɡɚ, ɨɩɪɟɞɟɥɟɧɢɟ ɬɚɧɝɟɧɫɚ ɭɝɥɚ 
ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ tgδ — ɨɬɧɨɲɟɧɢɹ ɚɤɬɢɜɧɨɝɨ ɬɨɤɚ ɭɬɟɱɤɢ ɤ ɟɦɤɨɫɬɧɨɦɭ 
ɬɨɤɭ, ɧɚɬɪɨɜɨɣ ɩɪɨɛɵ, ɫɬɚɛɢɥɶɧɨɫɬɢ ɩɪɨɬɢɜ ɨɤɢɫɥɟɧɢɹ, ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɹ ɢ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ). 

ɉɪɨɛɭ ɦɚɫɥɚ ɞɥɹ ɢɫɩɵɬɚɧɢɣ ɨɬɛɢɪɚɸɬ ɜ ɱɢɫɬɵɟ ɫɭɯɢɟ ɫɬɟɤɥɹɧɧɵɟ 
ɥɢɬɪɨɜɵɟ ɛɚɧɤɢ ɫ ɩɪɢɬɟɪɬɵɦɢ ɩɪɨɛɤɚɦɢ. 

ɇɚ ɭɤɪɟɩɥɟɧɧɵɯ ɷɬɢɤɟɬɤɚɯ ɭɤɚɡɵɜɚɸɬ ɜɢɞ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɞɚɬɭ ɢ ɩɪɢɱɢɧɭ 
ɨɬɛɨɪɚ ɩɪɨɛɵ, ɮɚɦɢɥɢɸ ɪɚɛɨɬɧɢɤɚ, ɩɪɨɢɡɜɨɞɢɜɲɟɝɨ ɨɬɛɨɪ ɩɪɨɛɵ. 

ɉɟɪɟɞ ɜɡɹɬɢɟɦ ɩɪɨɛɵ ɦɚɫɥɚ (ɨɛɵɱɧɨ ɢɡ ɧɢɠɧɢɯ ɫɥɨɟɜ) ɭɞɚɥɹɸɬ ɩɵɥɶ ɢ 
ɝɪɹɡɶ ɫɨ ɫɥɢɜɧɨɝɨ ɤɪɚɧɚ (ɩɪɨɛɤɢ), ɚ ɡɚɬɟɦ ɟɝɨ ɩɪɨɦɵɜɚɸɬ ɫɥɢɜɨɦ ɦɚɫɥɚ 0,5...3 ɥ 
(ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɟɝɨ ɨɛɴɟɦɚ ɜ ɚɩɩɚɪɚɬɟ). 

ɉɪɢ ɨɬɛɨɪɟ ɩɪɨɛɵ ɛɚɧɤɢ ɞɜɚɠɞɵ ɩɪɨɦɵɜɚɸɬ ɦɚɫɥɨɦ ɢɡ ɚɩɩɚɪɚɬɚ, ɩɨɫɥɟ 
ɱɟɝɨ ɡɚɩɨɥɧɹɸɬ ɦɚɫɥɨɦ ɞɨ ɭɡɤɨɣ ɱɚɫɬɢ ɝɨɪɥɨɜɢɧɵ ɢ ɡɚɤɪɵɜɚɸɬ ɩɪɨɛɤɨɣ, ɡɚɬɟɦ 
ɨɬɩɪɚɜɥɹɸɬ ɜ ɥɚɛɨɪɚɬɨɪɢɸ ɞɥɹ ɢɫɩɵɬɚɧɢɹ. 

ȼ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ ɜɧɟɫɟɧɧɵɟ ɜ ɬɟɩɥɨɟ ɩɨɦɟɳɟɧɢɟ ɛɚɧɤɢ ɫ ɦɚɫɥɨɦ 
ɨɛɵɱɧɨ ɧɟ ɨɬɤɪɵɜɚɸɬ 3...4 ɱ, ɩɨɤɚ ɢɯ ɬɟɦɩɟɪɚɬɭɪɚ ɧɟ ɩɨɞɧɢɦɟɬɫɹ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ 
ɩɨɦɟɳɟɧɢɹ (ɜɨ ɢɡɛɟɠɚɧɢɟ ɭɜɥɚɠɧɟɧɢɹ ɦɚɫɥɚ ɢɡ–ɡɚ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ). 

ɇɚɯɨɞɹɳɟɟɫɹ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢɡɨɥɹɰɢɨɧɧɨɟ ɦɚɫɥɨ ɩɨɞɜɟɪɝɚɸɬ 
ɥɚɛɨɪɚɬɨɪɧɵɦ ɢɫɩɵɬɚɧɢɹɦ ɜ ɫɥɟɞɭɸɳɢɟ ɫɪɨɤɢ: 

1) ɇɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 3 ɝɨɞɚ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɫ 
ɬɟɪɦɨɫɢɮɨɧɧɵɦɢ ɮɢɥɶɬɪɚɦɢ (ɫɨɤɪɚɳɟɧɧɵɣ ɚɧɚɥɢɡ); 

2) ɉɨɫɥɟ ɤɚɩɢɬɚɥɶɧɵɯ ɪɟɦɨɧɬɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɢ ɚɩɩɚɪɚɬɨɜ; 
3) 1 ɪɚɡ ɜ ɝɨɞ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɪɚɛɨɬɚɸɳɢɯ ɛɟɡ ɬɟɪɦɨɫɢɮɨɧɧɵɯ 

ɮɢɥɶɬɪɨɜ (ɫɨɤɪɚɳɟɧɧɵɣ ɚɧɚɥɢɡ). 
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ȼɧɟɨɱɟɪɟɞɧɭɸ ɩɪɨɛɭ ɦɚɫɥɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ 
ɨɬɛɢɪɚɸɬ ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɝɨɪɸɱɟɝɨ ɝɚɡɚ ɜ ɝɚɡɨɜɨɦ ɪɟɥɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. ȼ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ ɢ ɚɩɩɚɪɚɬɚɯ ɢɡɨɥɹɰɢɨɧɧɨɟ ɦɚɫɥɨ ɩɪɢ 
ɩɨɧɢɠɟɧɢɢ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɩɪɨɱɧɨɫɬɢ, ɫɧɢɠɟɧɢɢ ɯɢɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ ɧɢɠɟ 
ɧɨɪɦ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɟ ɦɚɫɥɨ, ɚ ɬɚɤɠɟ ɩɪɢ ɨɛɧɚɪɭɠɟɧɢɢ ɜ ɧɟɦ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɪɢɦɟɫɟɣ ɜɨɫɫɬɚɧɚɜɥɢɜɚɸɬ ɢɥɢ ɡɚɦɟɧɹɸɬ. 

Ⱥɧɚɥɢɡ ɦɚɫɥɚ ɢ ɪɚɛɨɬɚ ɝɚɡɨɜɨɣ ɡɚɳɢɬɵ ɩɨɡɜɨɥɹɸɬ ɨɛɧɚɪɭɠɢɬɶ ɜɧɭɬɪɟɧɧɢɟ 
ɩɨɜɪɟɠɞɟɧɢɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɤɨɬɨɪɵɟ ɪɚɡɜɢɜɚɸɬɫɹ ɦɟɞɥɟɧɧɨ, ɧɚɩɪɢɦɟɪ, 
ɧɚɥɢɱɢɟ ɩɪɹɦɨɝɨ ɤɨɧɬɚɤɬɚ ɜ ɩɟɪɟɤɥɸɱɚɬɟɥɟ ɨɬɜɟɬɜɥɟɧɢɣ, ɩɨɠɚɪ ɜ ɫɬɚɥɢ. 

ɋɜɟɠɟɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ, ɡɚɥɢɬɨɟ ɜ ɷɥɟɤɬɪɨɚɩɩɚɪɚɬ, ɞɨɥɠɧɨ ɢɦɟɬɶ 
ɫɜɟɬɥɨ–ɠɟɥɬɵɣ ɰɜɟɬ. ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɰɜɟɬ ɦɚɫɥɚ ɬɟɦɧɟɟɬ ɩɨɞ ɜɥɢɹɧɢɟɦ 
ɧɚɝɪɟɜɚ, ɡɚɝɪɹɡɧɟɧɢɣ ɢ ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɨɤɢɫɥɟɧɢɢ ɫɦɨɥɵ ɨɫɚɞɤɨɜ. 

ɉɨɹɜɥɟɧɢɟ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɦ ɦɚɫɥɟ ɨɫɚɞɤɨɜ ɢ ɩɪɢɦɟɫɟɣ ɨɩɚɫɧɨ ɬɟɦ, ɱɬɨ 
ɨɧɢ, ɛɭɞɭɱɢ ɫɢɥɶɧɨ ɝɢɝɪɨɫɤɨɩɢɱɧɵɦɢ, ɩɪɢ ɨɬɥɨɠɟɧɢɹɯ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɨɥɹɰɢɢ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɫɩɨɫɨɛɫɬɜɭɸɬ ɤɨɪɨɬɤɨɦɭ ɡɚɦɵɤɚɧɢɸ. 

ȿɫɥɢ ɜɢɡɭɚɥɶɧɨ ɨɩɪɟɞɟɥɟɧɨ, ɱɬɨ ɦɚɫɥɨ ɫɨɞɟɪɠɢɬ ɩɪɢɦɟɫɢ ɜ ɜɢɞɟ ɨɫɚɞɤɚ, 
ɨɧɨ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɞɜɟɪɝɧɭɬɨ ɮɢɥɶɬɪɚɰɢɢ ɢɥɢ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɸ. 

ȼɨɞɚ ɜ ɦɚɫɥɟ ɩɨɹɜɥɹɟɬɫɹ ɩɪɢ ɟɝɨ ɫɬɚɪɟɧɢɢ ɢɥɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɪɚɡɝɟɪɦɟɬɢɡɚɰɢɢ ɚɩɩɚɪɚɬɚ. Ɉɧɚ ɦɨɠɟɬ ɫɨɞɟɪɠɚɬɶɫɹ ɜ ɬɪɟɯ ɜɢɞɚɯ: 

1) Ɋɚɫɬɜɨɪɟɧɧɚɹ ɜɨɞɚ (ɩɨɹɜɥɹɟɬɫɹ ɨɬ ɩɨɩɟɪɟɦɟɧɧɨɝɨ ɧɚɝɪɟɜɚ ɢ ɨɯɥɚɠɞɟɧɢɹ 
ɦɚɫɥɚ); 

2) Ɉɫɚɠɞɟɧɧɚɹ (ɧɚ ɞɧɟ ɪɟɡɟɪɜɭɚɪɚ); 
3) ȼɡɜɟɲɟɧɧɚɹ ɜ ɜɢɞɟ ɤɚɩɟɥɟɤ ɜ ɦɚɫɥɟ ɢɥɢ ɜ ɜɢɞɟ ɷɦɭɥɶɫɢɢ. 
ȼɚɠɧɵɦ ɤɚɱɟɫɬɜɟɧɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɹɜɥɹɟɬɫɹ 

ɬɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ, ɬ. ɟ. ɬɟɦɩɟɪɚɬɭɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ ɩɚɪɵ ɦɚɫɥɚ, ɧɚɝɪɟɜɚɟɦɨɝɨ 
ɜ ɡɚɤɪɵɬɨɦ ɫɨɫɭɞɟ, ɨɛɪɚɡɭɸɬ ɫ ɜɨɡɞɭɯɨɦ ɫɦɟɫɶ, ɜɫɩɵɯɢɜɚɸɳɭɸ ɩɪɢ ɩɨɞɧɟɫɟɧɢɢ 
ɤ ɧɟɣ ɩɥɚɦɟɧɢ. ɑɟɦ ɬɟɦɩɟɪɚɬɭɪɚ ɧɢɠɟ, ɬɟɦ ɛɨɥɶɲɟ ɟɝɨ ɢɫɩɚɪɹɟɦɨɫɬɶ. ɋɨɫɬɚɜ 
ɦɚɫɥɚ ɩɪɢ ɢɫɩɚɪɟɧɢɢ ɭɯɭɞɲɚɟɬɫɹ, ɪɚɫɬɟɬ ɜɹɡɤɨɫɬɶ, ɨɛɪɚɡɭɸɬɫɹ ɜɪɟɞɧɵɟ ɢ 
ɜɡɪɵɜɨɨɩɚɫɧɵɟ ɝɚɡɵ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜɫɩɵɲɤɢ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 135 °ɋ. 
ɋɧɢɠɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɜɫɩɵɲɤɢ ɛɨɥɟɟ ɱɟɦ ɧɚ 5°ɋ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ 
ɩɟɪɜɨɧɚɱɚɥɶɧɵɦɢ ɞɚɧɧɵɦɢ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɚɥɢɱɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɜ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɟ. 

Ⱦɥɹ ɦɚɫɥɚ, ɡɚɥɢɜɚɟɦɨɝɨ ɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪ, ɨɱɟɧɶ ɜɚɠɧɨ, ɱɬɨɛɵ ɜɹɡɤɨɫɬɶ ɟɝɨ 
ɛɵɥɚ ɤɚɤ ɦɨɠɧɨ ɦɟɧɶɲɟ. ɗɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ ɥɭɱɲɟɦɭ ɨɬɜɨɞɭ ɬɟɩɥɨɬɵ ɨɬ ɨɛɦɨɬɨɤ. 
Ʉɢɧɟɦɚɬɢɱɟɫɤɚɹ ɜɹɡɤɨɫɬɶ ɦɚɫɥɚ ɩɪɢ 20°ɋ ɞɨɥɠɧɚ ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɛɨɥɟɟ 30 ˏˏଶ/˔, 
ɩɪɢ 50°ɋ — ɧɟ ɛɨɥɟɟ 9,6 ˏˏଶ/˔. 

ɇɚ ɫɜɟɠɟɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ, ɩɨɫɬɭɩɚɸɳɟɟ ɫ ɡɚɜɨɞɚ, ɭɫɬɚɧɨɜɥɟɧɵ 
ɧɨɪɦɵ ɬɚɧɝɟɧɫɚ ɭɝɥɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ. ɇɨɪɦɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɫɬɟɩɟɧɶ 
ɨɱɢɫɬɤɢ ɦɚɫɥɚ ɧɚ ɡɚɜɨɞɟ. ɉɪɢ ɭɯɭɞɲɟɧɢɢ ɢɡɨɥɹɰɢɨɧɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɧɭɠɧɨ ɩɪɨɜɨɞɢɬɶ ɢɡɦɟɪɟɧɢɟ ɬɚɧɝɟɧɫɚ ɭɝɥɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ 
ɩɨɬɟɪɶ, ɤɨɬɨɪɵɣ ɨɰɟɧɢɜɚɸɬ ɜ ɩɪɨɰɟɧɬɚɯ ɩɪɢ ɬɪɟɯ ɬɟɦɩɟɪɚɬɭɪɚɯ: 20, 70, 90°ɋ. 

Ɍɚɤ ɠɟ ɨɫɧɨɜɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɤɚɱɟɫɬɜɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ ɹɜɥɹɟɬɫɹ 
ɟɝɨ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɨɧɚ ɩɪɢɥɨɠɟɧɢɟɦ ɤ ɧɟɦɭ 
ɢɫɩɵɬɚɬɟɥɶɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɤɨɬɨɪɨɝɨ ɞɨ ɤɪɢɬɢɱɟɫɤɨɝɨ 
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ɡɧɚɱɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɦɚɫɥɚ ɫɧɢɠɚɟɬɫɹ ɞɨ ɧɭɥɹ ɢ ɩɪɨɢɫɯɨɞɢɬ ɩɪɨɛɨɣ. ɉɪɢ 
ɡɚɝɪɹɡɧɟɧɢɢ ɢ, ɨɫɨɛɟɧɧɨ ɩɪɢ ɭɜɥɚɠɧɟɧɢɢ, ɪɟɡɤɨ ɫɧɢɠɚɟɬɫɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ 
ɩɪɨɱɧɨɫɬɶ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɝɨ ɦɚɫɥɚ. 

Ɇɚɫɥɨ ɢɡ ɛɚɤɚ ɤɨɧɬɚɤɬɨɪɨɜ ɭɫɬɪɨɣɫɬɜ Ɋɉɇ ɞɨɥɠɧɨ ɢɫɩɵɬɵɜɚɬɶɫɹ ɧɚ 
ɧɚɥɢɱɢɟ ɜɥɚɝɢ ɩɨ ȽɈɋɌ 1547 ɢ ɧɚ ɩɪɨɛɢɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɩɨɫɥɟ ɨɩɪɟɞɟɥɟɧɧɨɝɨ 
ɱɢɫɥɚ ɩɟɪɟɤɥɸɱɟɧɢɣ, ɭɤɚɡɚɧɧɨɝɨ ɜ ɡɚɜɨɞɫɤɨɣ ɢɧɫɬɪɭɤɰɢɢ ɩɨ ɷɤɫɩɥɭɚɬɚɰɢɢ 
ɞɚɧɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ Ɋɉɇ, ɧɨ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɝɨɞ. Ɇɚɫɥɨ ɩɪɨɜɟɪɹɸɬ ɧɚ 
ɤɨɥɢɱɟɫɬɜɟɧɧɨɟ ɜɥɚɝɨɫɨɞɟɪɠɚɧɢɟ ɯɪɨɦɚɬɨɝɪɚɮɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ ɢɥɢ ɩɨ ȽɈɋɌ 
7822, ɟɫɥɢ ɷɬɨɝɨ ɬɪɟɛɭɟɬ ɡɚɜɨɞɫɤɚɹ ɢɧɫɬɪɭɤɰɢɹ. Ɇɢɧɢɦɚɥɶɧɵɟ ɩɪɨɛɢɜɧɵɟ 
ɧɚɩɪɹɠɟɧɢɹ ɭɤɚɡɚɧɵ ɜ ɬɚɛɥɢɰɟ 10.2.2 ɥɢɛɨ ɜ ɡɚɜɨɞɫɤɨɣ ɢɧɫɬɪɭɤɰɢɢ. 
 

Ɍɚɛɥɢɰɚ 10.2.2 – Ɇɢɧɢɦɚɥɶɧɵɟ ɩɪɨɛɢɜɧɵɟ ɧɚɩɪɹɠɟɧɢɹ 

Ɍɢɩ ɭɫɬɪɨɣɫɬɜɚ Ɋɉɇ ɉɪɨɛɢɜɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɛɚɤɟ ɤɨɧɬɚɤɬɨɪɚ, ɤȼ, ɧɟ 
ɦɟɧɟɟ 

 ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɪɢ ɡɚɥɢɜɤɟ 

ɊɇɌ, ɊɇɈ 22 30 

ɊɇɈȺ ɧɚ 35 ɤȼ 30 40 

ɊɇɈȺ ɧɚ 110 ɤȼ 35 50 

ɊɇɈȺ ɧɚ 220–330 ɤȼ 40 50 

Ɋɋ 25 40 

SAV, SCV, SDV 30 50 

MR ɉɨ ɇȾ ɧɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪ 

 
ȼɨ ɢɡɛɟɠɚɧɢɟ ɩɨɩɚɞɚɧɢɹ ɜɨɞɵ ɜ ɦɚɫɥɨ ɩɪɢ ɚɜɚɪɢɣɧɨɣ ɨɫɬɚɧɨɜɤɟ 

ɦɚɫɥɨɧɚɫɨɫɚ ɧɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ ɫɬɚɬɢɱɟɫɤɢɣ ɧɚɩɨɪ ɦɚɫɥɚ ɜ ɨɯɥɚɞɢɬɟɥɟ ɫɢɫɬɟɦɵ 
ɨɯɥɚɠɞɟɧɢɹ ɐ, ɩɪɟɜɵɲɚɥ ɨɬ 0,02 ɞɨ 0,03 Ɇɉɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɢɡɛɵɬɨɱɧɨɟ 
ɞɚɜɥɟɧɢɟ ɜɨɞɵ, ɱɬɨ ɞɨɥɠɧɨ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɪɚɫɩɨɥɨɠɟɧɢɟɦ 
ɨɯɥɚɞɢɬɟɥɟɣ ɢ ɫɢɫɬɟɦɨɣ ɩɨɞɚɱɢ ɨɯɥɚɠɞɚɸɳɟɣ ɜɨɞɵ. 

ɉɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ ɪɚɡɧɨɫɬɶ ɬɟɦɩɟɪɚɬɭɪ ɦɚɫɥɚ ɧɚ ɜɯɨɞɟ ɢ ɜɵɯɨɞɟ 
ɢɡ ɨɯɥɚɞɢɬɟɥɹ ɐ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 10 °ɋ. 

 
10.2.3 Ʉɨɧɬɪɨɥɶ ɜɵɫɨɤɨɜɨɥɶɬɧɵɯ ɜɜɨɞɨɜ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ  
 
ȼɜɨɞɵ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɹɜɥɹɸɬɫɹ ɧɟɨɛɯɨɞɢɦɵɦ ɷɥɟɦɟɧɬɨɦ 

ɤɨɧɫɬɪɭɤɰɢɢ. ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɜɜɨɞ 500 ɤȼ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 10.3. Ɉɧɢ 
ɩɪɟɞɧɚɡɧɚɱɚɸɬɫɹ ɞɥɹ ɢɡɨɥɹɰɢɢ ɜɵɜɨɞɢɦɵɯ ɤɨɧɰɨɜ ɨɛɦɨɬɤɢ ɢ ɩɨɫɥɟɞɭɸɳɟɝɨ 
ɤɪɟɩɥɟɧɢɹ ɭɫɬɪɨɣɫɬɜɚ ɤ ɪɚɡɥɢɱɧɵɦ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɩɪɢɛɨɪɚɦ ɢ ɷɥɟɦɟɧɬɚɦ. 
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Ɋɢɫɭɧɨɤ 10.3 – ȼɵɫɨɤɨɜɨɥɶɬɧɵɣ ɜɜɨɞ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 500 ɤȼ 

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɨɫɨɛɟɧɧɨɫɬɢ ɤɨɧɫɬɪɭɤɰɢɢ: 
1)  ɋɨɫɬɚɜɧɵɟ – ɢɫɩɨɥɶɡɭɸɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ 

ɧɚɩɪɹɠɟɧɢɟɦ ɞɨ 1000 ȼ. Ɉɧɢ ɫɨɫɬɨɹɬ ɢ ɞɜɭɯ ɢɥɢ ɬɪɟɯ ɢɡɨɥɹɬɨɪɨɜ ɢɡ ɮɚɪɮɨɪɚ. 
ɉɪɢ ɷɬɨɦ ɜ ɨɬɥɢɱɢɢ ɨɬ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɯ ɜɧɭɬɪɢ ɩɨɥɨɫɬɢ ɬɭɬ ɧɟɬ ɦɚɫɥɹɧɨɝɨ 
ɫɨɫɬɚɜɚ. ɂɯ ɩɪɢɦɟɧɟɧɢɟ ɜ ɭɫɬɪɨɣɫɬɜɚɯ ɫ ɛɨɥɶɲɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ ɧɚɩɪɹɠɟɧɢɹ 
ɧɟɞɨɩɭɫɬɢɦɨ. 

2)  ɋɴɟɦɧɵɟ – ɩɪɢɦɟɧɹɸɬ ɞɥɹ ɤɥɚɫɫɨɜ ɧɚɩɪɹɠɟɧɢɹ ɞɨ 35 ɤȼ ɜɤɥɸɱɢɬɟɥɶɧɨ 
ɤɚɤ ɜɧɭɬɪɟɧɧɟɣ, ɬɚɤ ɢ ɧɚɪɭɠɧɨɣ ɭɫɬɚɧɨɜɤɢ. Ɉɫɧɨɜɧɵɦ ɞɨɫɬɨɢɧɫɬɜɨɦ ɫɴɟɦɧɵɯ 
ɜɜɨɞɨɜ ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɦɟɧɵ ɜ ɷɤɫɩɥɭɚɬɚɰɢɢ ɩɨɜɪɟɠɞɟɧɧɨɝɨ 
ɮɚɪɮɨɪɨɜɨɝɨ ɢɡɨɥɹɬɨɪɚ ɛɟɡ ɩɨɞɴɟɦɚ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

3)  Ɇɚɫɥɨɧɚɩɨɥɧɟɧɧɵɟ – ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɞɜɚ ɢɥɢ ɬɪɢ ɮɚɪɮɨɪɨɜɵɯ 
ɢɡɨɥɹɬɨɪɚ, ɜɧɭɬɪɢ ɩɨɥɨɫɬɢ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɦɚɫɥɨ. ȿɫɥɢ ɪɟɱɶ ɢɞɟɬ ɨ 
ɤɨɧɮɢɝɭɪɚɰɢɹɯ ɜɜɨɞɚɯ ɫ ɧɚɩɪɹɠɟɧɢɟɦ 110 ɤɜ ɢɥɢ ɛɨɥɶɲɟ, ɬɨ ɩɪɢɫɭɬɫɬɜɭɟɬ ɞɜɟ 
ɤɪɵɲɢ ɢɡ ɮɚɪɮɨɪɚ. Ɉɧɢ ɫɨɱɟɬɚɸɬɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɢ ɤɪɟɩɹɬɫɹ ɜɬɭɥɤɨɣ.  

4)  Ɇɚɫɥɨɩɨɞɩɨɪɧɵɟ – ɜɵɩɨɥɧɹɸɬɫɹ ɝɟɪɦɟɬɢɱɧɵɦɢ, ɧɨ ɦɚɫɥɨ ɞɥɹ ɢɯ 
ɩɨɞɩɢɬɤɢ ɩɨɫɬɭɩɚɟɬ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɢɡ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɱɟɪɟɡ ɫɩɟɰɢɚɥɶɧɭɸ 
ɬɪɭɛɤɭ ɫ ɤɪɚɧɨɦ ɭ ɜɜɨɞɚ. ɂɫɩɨɥɶɡɭɟɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɞɥɹ ɭɫɬɪɨɣɫɬɜ ɫ 
ɧɚɩɪɹɠɟɧɢɟɦ ɨɬ 110 ɤȼ. 

5)  ɋ ɬɜɟɪɞɨɣ ɢɡɨɥɹɰɢɟɣ – ɬɚɤɠɟ ɝɟɪɦɟɬɢɱɧɵ ɢ ɩɪɢɦɟɧɹɸɬɫɹ ɞɥɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɛɨɥɶɲɢɦɢ ɦɨɳɧɨɫɬɧɵɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ. ɉɨ ɫɜɨɢɦ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɨɫɨɛɟɧɧɨɫɬɹɦ ɫɯɨɠɢ ɫ ɜɚɪɢɚɧɬɚɦɢ ɦɚɫɥɹɧɵɦɢ, ɨɞɧɚɤɨ ɭ ɧɢɯ 
ɧɟɬ ɧɢɠɧɟɣ ɮɚɪɮɨɪɨɜɨɣ ɩɨɤɪɵɲɤɢ. 

ȼɜɨɞɵ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɪɚɛɨɬɚɸɬ ɜ ɤɪɚɣɧɟ ɬɹɠɟɥɵɯ ɭɫɥɨɜɢɹɯ. ȼ ɬɨ ɜɪɟɦɹ 
ɤɚɤ ɧɚ ɱɚɫɬɶ ɜɜɨɞɚ, ɧɚɯɨɞɹɳɭɸɫɹ ɜɧɭɬɪɢ ɛɚɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɞɟɣɫɬɜɭɸɬ 
ɫɪɚɜɧɢɬɟɥɶɧɨ ɜɵɫɨɤɚɹ ɬɟɦɩɟɪɚɬɭɪɚ (70 °ɋ ɢ ɜɵɲɟ) ɢ ɦɚɫɥɨ, ɧɚ ɞɪɭɝɭɸ ɟɝɨ ɱɚɫɬɶ, 
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ɜɨɡɜɵɲɚɸɳɭɸɫɹ ɧɚɞ ɤɪɵɲɤɨɣ, ɦɨɝɭɬ ɞɟɣɫɬɜɨɜɚɬɶ ɨɬɪɢɰɚɬɟɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 
(–35 °ɋ ɢ ɧɢɠɟ) ɢ ɪɚɡɥɢɱɧɵɟ ɚɝɪɟɫɫɢɜɧɵɟ ɜɟɳɟɫɬɜɚ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɨɤɪɭɠɚɸɳɟɦ 
ɜɨɡɞɭɯɟ. 

ɇɚ ɢɡɨɥɹɬɨɪɵ ɜɜɨɞɨɜ ɜɨɡɞɟɣɫɬɜɭɸɬ ɚɬɦɨɫɮɟɪɧɵɟ ɩɟɪɟɧɚɩɪɹɠɟɧɢɹ, 
ɜɟɥɢɱɢɧɵ ɤɨɬɨɪɵɯ ɜ ɞɟɫɹɬɤɢ ɢ ɫɨɬɧɢ ɪɚɡ ɩɪɟɜɵɲɚɸɬ ɧɨɦɢɧɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɢ ɞɚɠɟ ɢɫɩɵɬɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢɡɨɥɹɬɨɪɚ. 

ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜ ɜɜɨɞɚɯ ɩɨɜɪɟɠɞɚɸɬɫɹ ɚɪɦɢɪɨɜɨɱɧɵɟ ɲɜɵ ɜ ɦɟɫɬɟ 
ɫɨɟɞɢɧɟɧɢɣ ɮɚɪɮɨɪɨɜɵɯ ɢɡɨɥɹɬɨɪɨɜ ɫ ɦɟɬɚɥɥɢɱɟɫɤɢɦɢ ɮɥɚɧɰɚɦɢ. ɗɬɨ 
ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɧɚ ɢɡɨɥɹɬɨɪ ɩɟɪɟɦɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪ, 
ɜɫɥɟɞɫɬɜɢɟ ɪɚɡɥɢɱɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɪɚɫɲɢɪɟɧɢɹ ɮɚɪɮɨɪɚ ɢ ɦɟɬɚɥɥɚ, ɜ ɲɜɚɯ 
ɜɨɡɧɢɤɚɸɬ ɡɧɚɱɢɬɟɥɶɧɵɟ ɦɟɯɚɧɢɱɟɫɤɢɟ ɭɫɢɥɢɹ. 

Ɉɫɦɨɬɪ ɜɜɨɞɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɦ ɩɟɪɫɨɧɚɥɨɦ 
ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ ɨɫɦɨɬɪɨɦ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɚ ɤɨɬɨɪɨɦ ɭɫɬɚɧɨɜɥɟɧɵ ɜɜɨɞɵ. 

ɇɚ ɜɜɨɞɚɯ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɞɨɥɠɧɵ ɩɪɨɜɨɞɢɬɶɫɹ ɨɫɦɨɬɪɵ ɩɹɬɢ 
ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ: 

1)  ɉɪɢ ɬɟɤɭɳɟɦ ɨɫɦɨɬɪɟ ɨɛɪɚɳɚɸɬ ɜɧɢɦɚɧɢɟ ɧɚ: 
− ɂɡɛɵɬɨɱɧɵɣ ɥɨɤɚɥɶɧɵɣ ɧɚɝɪɟɜ – ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨ ɨɛɪɚɬɢɬɶ 

ɜɧɢɦɚɧɢɟ ɧɚ ɡɚɠɢɦɵ ɜɜɨɞɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɭɞɨɛɧɨ ɡɚɪɚɧɟɟ ɩɨɤɪɵɬɶ ɷɬɭ ɱɚɫɬɶ ɜɜɨɞɚ 
ɬɟɪɦɨɱɭɜɫɬɜɢɬɟɥɶɧɨɣ ɤɪɚɫɤɨɣ. 

− Ɂɚɝɪɹɡɧɟɧɢɟ – ɤɨɝɞɚ ɧɚ ɜɜɨɞɚɯ ɦɧɨɝɨ ɩɵɥɢ ɢ ɫɨɥɹɧɨɝɨ ɧɚɥɟɬɚ, 
ɧɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɨɱɢɫɬɤɭ ɜɜɨɞɚ. Ⱦɥɹ ɷɬɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɞɨɥɠɟɧ ɛɵɬɶ 
ɜɵɜɟɞɟɧ ɢɡ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɪɢ ɨɱɢɫɬɤɢ ɫɥɟɞɭɟɬ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜɨɞɭ, ɚɦɦɨɧɢɣ ɢɥɢ 
ɱɟɬɵɪɟɯɯɥɨɪɢɫɬɵɣ ɭɝɥɟɪɨɞ. ȿɫɥɢ ɜɜɨɞɵ ɫɢɥɶɧɨ ɡɚɝɪɹɡɧɟɧɵ, ɧɭɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 
ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɭɸ ɯɥɨɪɢɫɬɨɜɨɞɨɪɨɞɧɭɸ ɤɢɫɥɨɬɭ. 

− Ɇɟɯɚɧɢɱɟɫɤɢɟ ɩɨɜɪɟɠɞɟɧɢɹ – ɩɪɨɜɨɞɹɬ ɨɫɦɨɬɪ ɧɚ ɧɚɥɢɱɢɟ ɤɚɤɢɯ–ɥɢɛɨ 
ɩɨɜɪɟɠɞɟɧɢɣ ɜɜɨɞɨɜ, ɢɥɢ ɭɬɟɱɟɤ ɦɚɫɥɚ ɱɟɪɟɡ ɧɢɯ. 

2) ɉɪɢ ɩɥɚɧɨɜɨɦ ɨɫɦɨɬɪɟ (ɜɵɩɨɥɧɹɟɬɫɹ ɤɚɠɞɵɟ ɞɜɚ ɝɨɞɚ) ɩɪɨɜɨɞɹɬ ɨɰɟɧɤɭ 
ɪɚɡɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ – ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɧɚɪɭɲɟɧɢɹ ɢɡɨɥɹɰɢɢ ɩɪɨɢɡɜɨɞɹɬɫɹ 
ɢɡɦɟɪɟɧɢɹ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ ɢ tg∆. ɂɡɦɟɪɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɢɡɨɥɹɰɢɢ 
ɜɜɨɞɨɜ ɹɜɥɹɟɬɫɹ ɧɟ ɩɪɨɫɬɨɣ ɡɚɞɚɱɟɣ, ɩɨɫɤɨɥɶɤɭ ɜɜɨɞɵ ɢ ɨɛɦɨɬɤɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɞɨɥɠɧɵ ɧɟ ɛɵɬɶ ɫɜɹɡɚɧɵ ɞɪɭɝ ɫ ɞɪɭɝɨɦ.     ɉɪɢ ɢɡɦɟɪɟɧɢɟ tg∆, ɧɟɨɛɯɨɞɢɦɨ 
ɨɬɫɨɟɞɢɧɹɬɶ ɜɜɨɞɵ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. Ʉɨɝɞɚ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɢɡɨɥɹɰɢɢ ɩɪɢ 
ɧɨɪɦɚɥɶɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɩɪɟɜɵɲɚɟɬ 1000 ɆɈɦ, ɦɨɠɧɨ ɫɱɢɬɚɬɶ, ɱɬɨ ɢɡɨɥɹɰɢɹ 
ɧɚɯɨɞɢɬɫɹ ɜ ɯɨɪɨɲɟɦ ɫɨɫɬɨɹɧɢɢ, ɧɨ ɩɪɢ ɷɬɨɦ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɢ 
ɡɧɚɱɟɧɢɟ tg ∆.   

3) Ɉɫɦɨɬɪ, ɫɜɹɡɚɧɧɵɣ ɫ ɧɚɝɪɟɜɨɦ ɱɚɫɬɟɣ ɜɜɨɞɨɜ – ɢɡɥɢɲɧɢɣ ɧɚɝɪɟɜ ɤɥɟɦɦ 
ɜɜɨɞɨɜ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɫɜɹɡɚɧ ɫ ɨɫɥɚɛɥɟɧɢɟɦ ɤɨɧɬɚɤɬɚ. ȿɫɥɢ ɧɚɛɥɸɞɚɟɬɫɹ 
ɢɦɟɧɧɨ ɷɬɨ ɫɨɫɬɨɹɧɢɟ, ɬɨ ɧɟɨɛɯɨɞɢɦɨ ɨɱɢɫɬɢɬɶ ɩɵɥɶ ɢ ɧɚɥɟɬ ɫ ɤɨɧɬɚɤɬɨɜ, ɢ 
ɡɚɬɹɧɭɬɶ ɢɯ. 

4)  Ɉɫɦɨɬɪ ɥɨɤɚɥɶɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ (ɬɪɟɳɢɧ) ɜɜɨɞɨɜ – ɩɪɢ ɧɚɥɢɱɢɢ ɨɱɟɧɶ 
ɫɟɪɶɟɡɧɵɯ ɩɨɜɪɟɠɞɟɧɢɣ ɜɜɨɞɵ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɦɟɧɟɧɵ ɧɨɜɵɦɢ. 
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5) ɉɪɨɜɟɪɤɚ ɭɬɟɱɟɤ ɦɚɫɥɚ – ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɪɢɬɶ ɪɚɡɧɵɟ ɱɚɫɬɢ ɜɜɨɞɨɜ ɧɚ 
ɩɪɟɞɦɟɬ ɧɚɥɢɱɢɹ ɭɬɟɱɟɤ ɦɚɫɥɚ.  ȿɫɥɢ ɦɚɫɥɨ ɩɪɨɬɟɤɚɟɬ ɱɟɪɟɡ ɭɩɥɨɬɧɟɧɢɟ, ɫɥɟɞɭɟɬ 
ɡɚɬɹɧɭɬɶ, ɢɥɢ ɡɚɦɟɧɢɬɶ ɟɝɨ.  

ȼɜɨɞɵ ɧɭɠɧɨ ɯɪɚɧɢɬɶ ɜ ɫɭɯɨɦ ɦɟɫɬɟ ɜ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɥɨɠɟɧɢɢ.  
Ɋɟɤɨɦɟɧɞɭɟɬɫɹ ɯɪɚɧɢɬɶ ɢɯ ɜ ɨɪɢɝɢɧɚɥɶɧɨɣ ɭɩɚɤɨɜɤɟ. 

 
10.2.4 Ʉɨɧɬɪɨɥɶ ɨɛɦɨɬɤɢ ɢ ɢɡɨɥɹɰɢɢ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
ɉɪɢ ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɫɥɭɠɢɜɚɧɢɟ ɨɛɦɨɬɨɤ ɢ ɢɡɨɥɹɰɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 

ɩɪɨɢɡɜɨɞɹɬ ɫɥɟɞɭɸɳɢɟ ɪɚɛɨɬɵ: 
− ɩɪɨɜɟɪɤɚ ɧɚɥɢɱɢɹ ɢ ɤɚɱɟɫɬɜɚ ɩɪɟɫɫɨɜɤɢ ɨɛɦɨɬɨɤ ɩɭɬɟɦ ɩɪɨɛɧɨɝɨ 

ɩɨɠɚɬɢɹ ɞɨɫɬɭɩɧɵɯ ɩɪɟɫɫɭɸɳɢɯ ɜɢɧɬɨɜ ɢ ɞɨɦɤɪɚɬɨɜ ɬɚɪɢɪɨɜɚɧɧɵɦɢ 
(ɦɨɦɟɧɬɧɵɦɢ) ɤɥɸɱɚɦɢ. ɉɪɨɜɟɪɤɚ ɧɟ ɩɪɨɜɨɞɢɬɫɹ, ɟɫɥɢ ɟɟ ɧɟɬ ɜ ɩɪɨɝɪɚɦɦɟ ɪɚɛɨɬ, 
ɧɚɩɪɢɦɟɪ, ɩɪɢ ɩɨɜɬɨɪɧɨɦ ɪɟɦɨɧɬɟ ɜɫɤɨɪɟ ɩɨɫɥɟ ɪɟɦɨɧɬɚ ɫ ɩɨɞɩɪɟɫɫɨɜɤɨɣ 
ɨɛɦɨɬɨɤ; 

− ɜɧɟɲɧɢɣ ɨɫɦɨɬɪ ɞɨɫɬɭɩɧɵɯ ɱɚɫɬɟɣ ɢɡɨɥɹɰɢɢ ɨɛɦɨɬɨɤ ɫ ɤɨɧɬɪɨɥɟɦ 
ɨɬɫɭɬɫɬɜɢɹ ɫɨɩɪɢɤɨɫɧɨɜɟɧɢɹ ɦɟɠɞɭɮɚɡɨɜɨɣ ɢɡɨɥɹɰɢɢ ɫ ɨɛɦɨɬɤɚɦɢ ɢ ɨɬɜɨɞɚɦɢ;  

− ɩɪɨɜɟɪɤɚ ɪɚɫɫɬɨɹɧɢɹ ɨɬ ɦɟɠɞɭɮɚɡɨɜɨɣ ɢɡɨɥɹɰɢɢ ɞɨ ɩɪɟɫɫɭɸɳɢɯ ɤɨɥɟɰ 
ɢ ɞɪɭɝɢɯ ɡɚɡɟɦɥɟɧɧɵɯ ɱɚɫɬɟɣ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ (ɷɬɨ ɪɚɫɫɬɨɹɧɢɟ ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ 
ɦɟɧɟɟ 30 ɦɦ);  

− ɩɪɨɜɟɪɤɚ ɤɪɟɩɥɟɧɢɹ ɷɤɪɚɧɢɪɭɸɳɢɯ ɜɢɬɤɨɜ; ɨɰɟɧɤɚ ɜɟɪɬɢɤɚɥɶɧɨɫɬɢ 
ɫɬɨɥɛɨɜ ɩɪɨɤɥɚɞɨɤ (ɞɨɩɭɫɤɚɟɬɫɹ ɨɬɤɥɨɧɟɧɢɟ ɨɬ ɜɟɪɬɢɤɚɥɢ ɧɟ ɛɨɥɟɟ ±5 ɦɦ); 

− ɩɪɨɜɟɪɤɚ ɤɪɟɩɥɟɧɢɹ ɨɬɜɨɞɨɜ, ɫɨɫɬɨɹɧɢɹ ɩɚɟɤ ɤɨɧɬɚɤɬɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, 
ɡɚɬɹɠɟɤ ɝɚɟɤ ɪɚɡɴɟɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɨɬɜɨɞɨɜ; 

− ɨɰɟɧɤɚ ɫɨɫɬɨɹɧɢɹ ɛɚɤɟɥɢɬɨɜɵɯ ɰɢɥɢɧɞɪɨɜ, ɷɤɪɚɧɨɜ ɨɬɜɨɞɨɜ, ɤɪɟɩɥɟɧɢɹ 
ɪɟɟɤ ɢɡɨɥɹɰɢɨɧɧɵɯ ɛɚɪɶɟɪɨɜ ɢ ɷɤɪɚɧɨɜ; 

− ɩɪɨɜɟɪɤɚ ɨɬɫɭɬɫɬɜɢɹ ɡɚɦɵɤɚɧɢɣ ɦɟɠɞɭ ɩɪɟɫɫɭɸɳɢɦɢ ɤɨɥɶɰɚɦɢ (ɩɪɢ 
ɪɚɡɞɟɥɶɧɨɣ ɩɪɟɫɫɨɜɤɟ), ɚ ɬɚɤɠɟ ɦɟɠɞɭ ɩɪɟɫɫɭɸɳɢɦɢ ɤɨɥɶɰɚɦɢ ɢ ɚɤɬɢɜɧɨɣ 
ɫɬɚɥɶɸ ɦɚɝɧɢɬɨɩɪɨɜɨɞɚ, ɤɚɫɚɧɢɹ ɢɡɨɥɹɰɢɨɧɧɵɦɢ ɰɢɥɢɧɞɪɚɦɢ ɢ ɪɟɣɤɚɦɢ 
ɩɪɟɫɫɭɸɳɢɯ ɤɨɥɟɰ. 

 
10.2.5 Ɍɟɤɭɳɢɣ ɢ ɤɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
ȼ ɩɪɨɰɟɫɫɟ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɬɞɟɥɶɧɵɟ ɱɚɫɬɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɨɞ ɜɥɢɹɧɢɟɦ 

ɬɟɪɦɢɱɟɫɤɢɯ, ɷɥɟɤɬɪɨɞɢɧɚɦɢɱɟɫɤɢɯ, ɦɟɯɚɧɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɜɨɡɞɟɣɫɬɜɢɣ 
ɩɨɫɬɟɩɟɧɧɨ ɬɟɪɹɸɬ ɫɜɨɢ ɩɟɪɜɨɧɚɱɚɥɶɧɵɟ ɫɜɨɣɫɬɜɚ ɢ ɦɨɝɭɬ ɩɪɢɣɬɢ ɜ ɧɟɝɨɞɧɨɫɬɶ.  
Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɪɢɫɭɧɤɟ 10.4. 
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Ɋɢɫɭɧɨɤ 10.4 – Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɫɢɥɨɜɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 

ȼ ɰɟɥɹɯ ɫɜɨɟɜɪɟɦɟɧɧɨɝɨ ɨɛɧɚɪɭɠɟɧɢɹ ɢ ɭɫɬɪɚɧɟɧɢɹ ɪɚɡɜɢɜɚɸɳɢɯɫɹ 
ɞɟɮɟɤɬɨɜ ɢ ɩɪɟɞɭɩɪɟɠɞɟɧɢɹ ɚɜɚɪɢɣɧɵɯ ɨɬɤɥɸɱɟɧɢɣ ɞɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
ɩɟɪɢɨɞɢɱɟɫɤɢ ɩɪɨɜɨɞɹɬɫɹ ɬɟɤɭɳɢɟ ɢ ɤɚɩɢɬɚɥɶɧɵɟ ɪɟɦɨɧɬɵ. 

Ɍɟɤɭɳɢɣ ɪɟɦɨɧɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɨɛɴɟɦɟ: 
a) ɧɚɪɭɠɧɵɣ ɨɫɦɨɬɪ ɢ ɭɫɬɪɚɧɟɧɢɟ ɨɛɧɚɪɭɠɟɧɧɵɯ ɞɟɮɟɤɬɨɜ, ɩɨɞɞɚɸɳɢɯɫɹ 

ɭɫɬɪɚɧɟɧɢɸ ɧɚ ɦɟɫɬɟ; 
b)  ɱɢɫɬɤɚ ɢɡɨɥɹɬɨɪɨɜ ɢ ɛɚɤɚ; 
c) ɫɩɭɫɤ ɝɪɹɡɢ ɢɡ ɪɚɫɲɢɪɢɬɟɥɹ, ɞɨɥɢɜɤɚ ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɦɚɫɥɚ, 

ɩɪɨɜɟɪɤɚ ɦɚɫɥɨɭɤɚɡɚɬɟɥɹ; 
d)  ɩɪɨɜɟɪɤɚ ɨɩɭɫɤɧɨɝɨ ɤɪɚɧɚ ɢ ɭɩɥɨɬɧɟɧɢɣ; 
e)  ɨɫɦɨɬɪ ɢ ɱɢɫɬɤɚ ɨɯɥɚɠɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ; 
f)  ɩɪɨɜɟɪɤɚ ɝɚɡɨɜɨɣ ɡɚɳɢɬɵ; 
g)  ɩɪɨɜɟɪɤɚ ɰɟɥɨɫɬɢ ɦɟɦɛɪɚɧɵ ɜɵɯɥɨɩɧɨɣ ɬɪɭɛɵ; 
h)  ɩɪɨɜɟɞɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɩɵɬɚɧɢɣ. 
ɉɪɢ ɪɟɦɨɧɬɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɫ ɩɪɢɧɭɞɢɬɟɥɶɧɵɦ ɦɚɫɥɨɜɨɞɹɧɵɦ 

ɨɯɥɚɠɞɟɧɢɟɦ ɫɥɟɞɭɟɬ ɨɛɪɚɬɢɬɶ ɨɫɨɛɨɟ ɜɧɢɦɚɧɢɟ ɧɚ ɨɬɫɭɬɫɬɜɢɟ ɩɨɞɫɨɫɚ ɜɨɡɞɭɯɚ 
ɜ ɫɢɫɬɟɦɭ ɰɢɪɤɭɥɹɰɢɢ ɦɚɫɥɚ ɢ ɧɚ ɩɪɨɜɟɪɤɭ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɨɯɥɚɞɢɬɟɥɟɣ. 
Ƚɟɪɦɟɬɢɱɧɨɫɬɶ ɨɯɥɚɞɢɬɟɥɟɣ ɩɪɨɜɟɪɹɟɬɫɹ ɩɭɬɟɦ ɫɨɡɞɚɧɢɹ ɢɡɛɵɬɨɱɧɨɝɨ ɞɚɜɥɟɧɢɹ 
ɩɨɨɱɟɪɟɞɧɨ ɫɨ ɫɬɨɪɨɧɵ ɦɚɫɥɹɧɨɣ, ɚ ɡɚɬɟɦ ɜɨɞɹɧɨɣ ɫɢɫɬɟɦɵ ɫɨɝɥɚɫɧɨ 
ɞɟɣɫɬɜɭɸɳɢɦ ɢɧɫɬɪɭɤɰɢɹɦ. 

ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɱɢɫɬɤɢ ɢ ɢɫɩɵɬɚɧɢɹ ɨɯɥɚɞɢɬɟɥɟɣ ɡɚɜɢɫɢɬ ɨɬ ɦɟɫɬɧɵɯ 
ɭɫɥɨɜɢɣ (ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɞɵ, ɫɨɫɬɨɹɧɢɹ ɨɯɥɚɞɢɬɟɥɟɣ) ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟ ɪɟɠɟ 1 
ɪɚɡɚ ɜ ɝɨɞ. 

ɉɪɢ ɪɟɦɨɧɬɟ ɩɪɨɜɟɪɹɟɬɫɹ ɬɚɤɠɟ ɫɨɫɬɨɹɧɢɟ ɬɟɪɦɨɫɢɮɨɧɧɵɯ ɮɢɥɶɬɪɨɜ ɢ 
ɜɨɡɞɭɯ ɨɫɭɲɢɬɟɥɟɣ. 

ɍ ɦɚɫɥɨɧɚɩɨɥɧɟɧɧɵɯ ɜɜɨɞɨɜ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ ɩɪɢ ɪɟɦɨɧɬɟ ɩɪɨɢɡɜɨɞɹɬɫɹ 
ɨɬɛɨɪ ɩɪɨɛɵ ɦɚɫɥɚ, ɞɨɥɢɜɤɚ ɦɚɫɥɚ, ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ — ɢ ɢɡɦɟɪɟɧɢɟ 
ɬɚɧɝɟɧɫɚ ɭɝɥɚ ɞɢɷɥɟɤɬɪɢɱɟɫɤɢɯ ɩɨɬɟɪɶ (ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 6 ɥɟɬ). 
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ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ, ɚ ɬɚɤɠɟ ɫɨɫɬɨɹɧɢɹ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ. 
ɉɟɪɢɨɞɢɱɧɨɫɬɶ ɢɯ ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɬɟɯɧɢɱɟɫɤɢɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɢɥɢ ɥɢɰɨ 
ɨɬɜɟɬɫɬɜɟɧɧɨɟ ɡɚ ɷɥɟɤɬɪɨɯɨɡɹɣɫɬɜɨ. ɑɚɳɟ ɜɫɟɝɨ ɷɬɢ ɪɚɛɨɬɵ ɜɵɩɨɥɧɹɸɬɫɹ ɧɟ ɪɟɠɟ 
ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɝɨɞ. ɂɧɨɝɞɚ ɷɬɨɬ ɫɪɨɤ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɞɥёɧ ɞɨ 1 ɪɚɡɚ ɜ ɬɪɢ ɝɨɞɚ. 

 Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɬɢɩɨɜɨɣ ɧɨɦɟɧɤɥɚɬɭɪɟ ɪɚɛɨɬ ɢ 
ɞɨɥɠɟɧ ɩɪɨɜɨɞɢɬɶɫɹ: 

− Ⱦɥɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 110 ɤȼ ɢ ɜɵɲɟ, ɦɨɳɧɨɫɬɶ ɤɨɬɨɪɵɯ ɨɬ 125 ɆȼȺ ɢ 
ɛɨɥɶɲɟ, ɧɟ ɩɨɡɞɧɟɟ ɱɟɦ ɱɟɪɟɡ 12 ɥɟɬ ɩɨɫɥɟ ɦɨɦɟɧɬɚ ɜɜɨɞɚ ɟɝɨ ɜ ɪɚɛɨɬɭ. ɗɬɨ 
ɞɟɥɚɟɬɫɹ ɫ ɭɱёɬɨɦ ɪɟɡɭɥɶɬɚɬɚ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ. Ⱦɚɥɶɧɟɣɲɢɟ ɪɟɦɨɧɬɵ 
ɩɪɨɢɡɜɨɞɹɬɫɹ ɩɨ ɦɟɪɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ;  

− ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɦɟɧɟɟ ɦɨɳɧɵɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɩɨɞɥɟɠɚɬ ɤɚɩɢɬɚɥɶɧɨɦɭ 
ɪɟɦɨɧɬɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɫɨɫɬɨɹɧɢɟɦ ɢ ɩɨ ɢɬɨɝɚɦ ɞɢɚɝɧɨɫɬɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ. 

Ʉɚɩɢɬɚɥɶɧɵɣ ɪɟɦɨɧɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɥɟɞɭɸɳɟɦ ɨɛɴɟɦɟ: 
a) ɜɫɤɪɵɬɢɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ, ɩɨɞɴɟɦ ɫɟɪɞɟɱɧɢɤɚ (ɢɥɢ ɫɴɟɦɧɨɝɨ ɛɚɤɚ) ɢ 

ɨɫɦɨɬɪ ɟɝɨ; 
b) ɪɟɦɨɧɬ ɦɚɝɢɢɬɨɩɪɨɜɨɞɚ, ɨɛɦɨɬɨɤ (ɩɨɞɩɪɟɫɫɨɜɤɚ), ɩɟɪɟɤɥɸɱɚɬɟɥɟɣ ɢ 

ɨɬɜɨɞɨɜ; 
c) ɪɟɦɨɧɬ ɤɪɵɲɤɢ, ɪɚɫɲɢɪɢɬɟɥɹ, ɜɵɯɥɨɩɧɨɣ ɬɪɭɛɵ (ɩɪɨɜɟɪɤɚ ɰɟɥɨɫɬɢ 

ɦɟɦɛɪɚɧɵ), ɪɚɞɢɚɬɨɪɨɜ, ɬɟɪɦɨɫɢɮɨɧɧɨɝɨ ɮɢɥɶɬɪɚ, ɜɨɡɞɭɯ ɨɫɭɲɢɬɟɥɹ, ɤɪɚɧɨɜ, 
ɢɡɨɥɹɬɨɪɨɜ; 

d) ɪɟɦɨɧɬ ɨɯɥɚɠɞɚɸɳɢɯ ɭɫɬɪɨɣɫɬɜ; 
e) ɱɢɫɬɤɚ ɢ ɨɤɪɚɫɤɚ ɛɚɤɚ; 
f) ɩɪɨɜɟɪɤɚ ɤɨɧɬɪɨɥɶɧɨ–ɢɡɦɟɪɢɬɟɥɶɧɵɯ ɩɪɢɛɨɪɨɜ, ɫɢɝɧɚɥɶɧɵɯ ɢ 

ɡɚɳɢɬɧɵɯ ɭɫɬɪɨɣɫɬɜ; 
g) ɨɱɢɫɬɤɚ ɢɥɢ ɫɦɟɧɚ ɦɚɫɥɚ; 
h) ɫɭɲɤɚ ɚɤɬɢɜɧɨɣ ɱɚɫɬɢ (ɜ ɫɥɭɱɚɟ ɧɟɨɛɯɨɞɢɦɨɫɬɢ); 
i) ɫɛɨɪɤɚ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ; 
j) ɩɪɨɜɟɞɟɧɢɟ ɢɡɦɟɪɟɧɢɣ ɢ ɢɫɩɵɬɚɧɢɣ. 
 
10.3 Ɍɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɨɜɨɞɢɦɚɹ ɩɪɢ ɨɛɫɥɭɠɢɜɚɧɢɟ ɫɢɥɨɜɵɯ 

ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ 
 
ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɩɪɨɜɟɞɟɧɢɹ ɥɸɛɵɯ ɪɚɛɨɬ ɜ ɫɢɥɨɜɵɯ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚɯ, 

ɫɥɟɞɭɟɬ ɬɳɚɬɟɥɶɧɨ ɢɡɭɱɢɬɶ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɩɨ ɫɨɛɥɸɞɟɧɢɸ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɷɥɟɤɬɪɨɭɫɬɚɧɨɜɤɚɯ. Ⱦɥɹ ɫɨɛɥɸɞɟɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɬɪɟɛɭɟɬɫɹ ɨɪɝɚɧɢɡɨɜɚɬɶ ɰɟɥɵɣ ɪɹɞ ɦɟɪɨɩɪɢɹɬɢɣ. ɋɸɞɚ ɨɬɧɨɫɹɬ ɜɵɞɚɱɭ ɧɚɪɹɞɨɜ, 
ɪɚɫɩɨɪɹɠɟɧɢɣ, ɞɨɩɭɫɤɚ ɤ ɪɚɛɨɬɟ, ɚ ɬɚɤɠɟ ɤɨɧɬɪɨɥɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɪɚɛɨɬ, 
ɨɮɨɪɦɥɟɧɢɟ ɧɟɨɛɯɨɞɢɦɵɯ ɩɟɪɟɪɵɜɨɜ. ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɚ ɩɪɨɜɟɞɟɧɢɟ ɥɸɛɵɯ 
ɪɚɛɨɬ ɧɚ ɛɥɚɧɤɟ ɫɩɟɰɢɚɥɶɧɨɣ ɮɨɪɦɵ ɞɨɥɠɟɧ ɛɵɬɶ ɜɵɩɢɫɚɧ ɧɚɪɹɞ. ɗɬɨ ɡɚɞɚɧɢɟ 
ɧɚ ɛɟɡɨɩɚɫɧɨɟ ɩɪɨɜɟɞɟɧɢɟ ɫɩɟɰɢɚɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ ɪɚɛɨɬ, ɜ ɤɨɬɨɪɨɦ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɫɬɨ, ɜɪɟɦɹ, ɫɨɫɬɚɜ ɛɪɢɝɚɞɵ, ɚ ɬɚɤɠɟ ɥɢɰɚ, ɤɨɬɨɪɵɟ ɧɟɫɭɬ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɪɚɛɨɬɵ ɢ ɛɟɡɨɩɚɫɧɨɫɬɶ ɛɪɢɝɚɞɵ. 
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ɇɚɪɹɞɵ ɢ ɪɚɫɩɨɪɹɠɟɧɢɹ ɦɨɝɭɬ ɜɵɞɚɜɚɬɶ ɬɨɥɶɤɨ ɥɢɰɚ, ɭ ɤɨɬɨɪɵɯ ɝɪɭɩɩɚ ɩɨ 
ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟ ɦɟɧɶɲɟ ɩɹɬɨɣ ɧɚ ɭɫɬɚɧɨɜɤɚɯ ɫ ɧɚɩɪɹɠɟɧɢɟɦ ɜ 1000 ȼ ɢ 
ɜɵɲɟ ɢ 4 ɝɪɭɩɩɚ ɷɥɟɤɬɪɨɛɟɡɨɩɚɫɧɨɫɬɢ ɞɥɹ ɭɫɬɚɧɨɜɨɤ ɞɨ 1000 ȼ ɧɚɩɪɹɠɟɧɢɟɦ. 
ɋɨɝɥɚɫɧɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɫɥɟɞɭɟɬ ɜɵɩɢɫɵɜɚɬɶ ɧɚɪɹɞ ɧɚ ɪɚɛɨɬɭ ɜ ɞɜɭɯ 
ɷɤɡɟɦɩɥɹɪɚɯ ɢ ɨɞɢɧ ɢɡ ɧɢɯ ɨɬɞɚɟɬɫɹ ɨɩɟɪɚɬɢɜɧɨɦɭ ɩɟɪɫɨɧɚɥɭ ɛɪɢɝɚɞɵ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɩɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬɵ. 

ɉɪɢ ɪɚɛɨɬɟ ɩɨ ɧɚɪɹɞɭ ɛɪɢɝɚɞɚ ɞɨɥɠɧɚ ɫɨɫɬɨɹɬɶ ɤɚɤ ɦɢɧɢɦɭɦ ɢɡ ɞɜɭɯ 
ɱɟɥɨɜɟɤ: ɬɨɝɨ, ɤɬɨ ɩɪɨɢɡɜɨɞɢɬ ɪɚɛɨɬɵ ɢ ɱɥɟɧɚ ɛɪɢɝɚɞɵ. ɉɪɨɢɡɜɨɞɢɬɟɥɶ ɹɜɥɹɟɬɫɹ 
ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɥɢɰɨɦ ɡɚ ɩɪɨɜɟɞɟɧɢɟ ɫɚɦɢɯ ɪɚɛɨɬ, ɡɚ ɩɨɞɝɨɬɨɜɤɭ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ 
ɢ ɜɵɩɨɥɧɟɧɢɟ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ ɩɪɢ ɦɨɧɬɚɠɟ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ 
ɢ ɩɪɨɱɢɯ ɚɧɚɥɨɝɢɱɧɵɯ ɪɚɛɨɬɚɯ. ɗɬɨɬ ɠɟ ɫɨɬɪɭɞɧɢɤ ɜɵɩɨɥɧɹɟɬ ɩɨɞɪɨɛɧɵɣ 
ɢɧɫɬɪɭɤɬɚɠ ɛɪɢɝɚɞɵ ɩɨ ɜɫɟɦ ɦɟɪɚɦ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɤɚɫɚɸɬɫɹ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ. 

Ⱦɨɩɭɫɤ ɤ ɪɚɛɨɬɟ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɞɨɩɭɫɤɚɸɳɢɦ ɫɨɬɪɭɞɧɢɤɨɦ. ɗɬɨ 
ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɫɨɬɪɭɞɧɢɤ ɢɡ ɨɩɟɪɚɬɢɜɧɨɝɨ ɩɟɪɫɨɧɚɥɚ. ɉɟɪɟɞ ɬɟɦ, ɤɚɤ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɨɩɭɫɤ ɤ ɪɚɛɨɬɟ, ɨɬɜɟɬɫɬɜɟɧɧɵɣ ɪɭɤɨɜɨɞɢɬɟɥɶ ɜɦɟɫɬɟ ɫ 
ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ ɪɚɛɨɬ ɢ ɞɨɩɭɫɤɚɸɳɢɦ ɩɟɪɫɨɧɚɥɨɦ ɞɨɥɠɟɧ ɩɪɨɜɟɪɢɬɶ ɭɪɨɜɟɧɶ 
ɩɨɞɝɨɬɨɜɤɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ. Ɂɚɬɟɦ, ɧɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɞɨɩɭɫɤɚɸɳɢɣ ɞɨɥɠɟɧ 
ɩɪɨɜɟɪɢɬɶ ɫɨɫɬɚɜ ɛɪɢɝɚɞɵ ɢ ɭɪɨɜɟɧɶ ɤɜɚɥɢɮɢɤɚɰɢɢ ɫɨɬɪɭɞɧɢɤɨɜ, ɤɨɬɨɪɵɟ 
ɫɨɛɢɪɚɸɬɫɹ ɭɱɚɫɬɜɨɜɚɬɶ ɜ ɪɚɛɨɬɟ.  

ɉɨɫɥɟ ɬɨɝɨ, ɤɚɤ ɛɵɥ ɨɫɭɳɟɫɬɜɥɟɧ ɞɨɩɭɫɤ ɛɪɢɝɚɞɵ ɩɪɨɢɡɜɨɞɢɬɟɥɶ ɪɚɛɨɬ ɢɥɢ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚɛɥɸɞɚɸɳɢɣ ɫɩɟɰɢɚɥɢɫɬ ɨɫɭɳɟɫɬɜɥɹɸɬ ɧɚɞɡɨɪ ɡɚ 
ɫɨɛɥɸɞɟɧɢɟɦ ɜɫɟɯ ɩɪɚɜɢɥ ɢ ɦɟɪ ɛɟɡɨɩɚɫɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬɫɹ ɞɥɹ 
ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ. ɉɪɢ ɷɬɨɦ ɩɪɨɜɟɪɹɸɳɟɦɭ ɥɢɰɭ ɡɚɩɪɟɳɟɧɨ ɨɬɜɥɟɤɚɬɶɫɹ ɧɚ 
ɥɸɛɭɸ ɞɪɭɝɭɸ ɪɚɛɨɬɭ ɢɥɢ ɨɫɬɚɜɥɹɬɶ ɛɪɢɝɚɞɭ ɛɟɡ ɩɪɢɫɦɨɬɪɚ ɞɚɠɟ ɧɚ ɤɨɪɨɬɤɨɟ 
ɜɪɟɦɹ. 

ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɦɟɪ, ɤɨɬɨɪɵɟ ɝɚɪɚɧɬɢɪɭɸɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɩɪɢ 
ɨɛɫɥɭɠɢɜɚɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: 

− ɛɚɤɢ ɜ ɦɨɦɟɧɬ ɨɛɫɥɭɠɢɜɚɧɢɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪɨɜ, ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
ɢɫɩɵɬɚɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ; 

− ɧɚ ɤɪɵɲɤɟ ɛɚɤɚ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɩɨɫɬɨɪɨɧɧɢɯ ɩɪɟɞɦɟɬɨɜ ɢ 
ɢɧɫɬɪɭɦɟɧɬɨɜ; 

− ɨɫɦɨɬɪ ɝɚɡɨɜɨɝɨ ɪɟɥɟ ɞɨɥɠɟɧ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɨ ɫɩɟɰɢɚɥɶɧɨɣ 
ɫɬɚɰɢɨɧɚɪɧɨɣ ɥɟɫɬɧɢɰɵ; 

− ɩɪɢ ɨɫɦɨɬɪɟ ɪɚɛɨɬɚɸɳɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚɩɪɟɳɟɧɨ ɧɚɯɨɞɢɬɶɫɹ ɜ 
ɨɛɥɚɫɬɢ, ɝɞɟ ɦɨɠɟɬ ɩɪɨɢɡɨɣɬɢ ɜɵɛɪɨɫ ɦɚɫɥɚ ɢɡ ɜɵɯɥɨɩɧɨɣ ɬɪɭɛɵ ɢɥɢ 
ɩɪɟɞɨɯɪɚɧɢɬɟɥɶɧɨɝɨ ɤɥɚɩɚɧɚ; 

− ɟɫɥɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɢɦɟɟɬ ɹɜɧɵɟ ɩɪɢɡɧɚɤɢ ɩɨɜɪɟɠɞɟɧɢɹ, ɬɨ ɤ ɧɟɦɭ 
ɡɚɩɪɟɳɟɧɨ ɩɪɢɛɥɢɠɚɬɶɫɹ, ɩɨɤɚ ɨɧ ɧɚɯɨɞɢɬɶɫɹ ɩɨɞ ɜɵɫɨɤɢɦ ɧɚɩɪɹɠɟɧɢɟɦ; 

− ɟɫɥɢ Ɋɉɇ ɧɚɯɨɞɢɬɫɹ ɩɨɞ ɧɚɩɪɹɠɟɧɢɟɦ, ɬɨ ɟɝɨ ɡɚɩɪɟɳɟɧɨ ɩɟɪɟɤɥɸɱɚɬɶ 
ɪɭɤɨɹɬɤɨɣ; 
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− ɭ ɪɚɛɨɬɚɸɳɟɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɡɚɠɢɦɵ ɜɬɨɪɢɱɧɵɯ ɨɛɦɨɬɨɤ ɭ 
ɜɫɬɪɨɟɧɧɵɯ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɣ ɬɨɤɚ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɦɤɧɭɬɵ ɧɚɤɨɪɨɬɤɨ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɩɟɰɩɟɪɟɦɵɱɟɤ ɜ ɲɤɚɮɭ ɡɚɠɢɦɨɜ; 

− ɛɚɤ ɨɛɫɥɭɠɢɜɚɟɦɨɝɨ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ ɫɥɟɞɭɟɬ ɩɪɨɞɭɬɶ ɫɭɯɢɦ ɱɢɫɬɵɦ 
ɜɨɡɞɭɯɨɦ, ɚ ɡɚɬɟɦ ɨɛɟɫɩɟɱɢɬɶ ɞɨɫɬɭɩ ɟɫɬɟɫɬɜɟɧɧɨɣ ɜɟɧɬɢɥɹɰɢɢ. ȿɫɥɢ ɦɨɧɬɚɠɧɵɟ 
ɪɚɛɨɬɵ ɩɪɨɜɨɞɹɬɫɹ ɜɧɭɬɪɢ ɛɚɤɚ; 

− ɟɫɥɢ ɜɧɭɬɪɢ ɛɚɤɚ ɪɚɛɨɬɚɸɬ ɥɸɞɢ, ɬɨ ɡɚ ɧɢɦɢ ɧɟɨɛɯɨɞɢɦɨ ɨɫɭɳɟɫɬɜɥɹɬɶ 
ɧɟɩɪɟɪɵɜɧɵɣ ɤɨɧɬɪɨɥɶ; 

− ɤɨɝɞɚ ɜ ɛɚɤ ɡɚɥɢɜɚɟɬɫɹ ɢɥɢ ɫɥɢɜɚɟɬɫɹ ɨɬɬɭɞɚ ɦɚɫɥɨ, ɫɚɦ ɛɚɤ, ɤɚɤ ɢ 
ɜɵɜɨɞɵ ɟɝɨ ɨɛɦɨɬɨɤ ɞɨɥɠɧɵ ɛɵɬɶ ɡɚɡɟɦɥɟɧɵ; 

− ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɨɟ ɦɚɫɥɨ ɧɟ ɞɨɥɠɧɨ ɩɨɩɚɞɚɬɶ ɧɚ ɤɨɠɭ, ɜ ɫɥɭɱɚɟ 
ɩɨɩɚɞɚɧɢɹ ɫɥɟɞɭɟɬ ɦɚɤɫɢɦɚɥɶɧɨ ɛɵɫɬɪɨ ɟɝɨ ɭɞɚɥɢɬɶ, ɱɬɨɛɵ ɦɚɫɥɨ ɧɟ 
ɜɨɡɞɟɣɫɬɜɨɜɚɥɨ ɧɚ ɤɨɠɭ ɞɥɢɬɟɥɶɧɨɟ ɜɪɟɦɹ; 

− ɭ ɩɪɢɜɨɞɨɜ ɤɨɦɦɭɬɚɰɢɨɧɧɵɯ ɬɢɩɨɜ ɚɩɩɚɪɚɬɨɜ ɫɥɟɞɭɟɬ ɨɬɤɥɸɱɢɬɶ 
ɨɩɟɪɚɬɢɜɧɵɟ ɰɟɩɢ ɢ ɰɟɩɢ ɫɢɥɨɜɨɝɨ ɬɢɩɚ ɬɨɤɚ; 

− ɩɪɢ ɧɚɥɢɱɢɢ ɪɭɱɧɨɝɨ ɩɪɢɜɨɞɚ ɧɚ ɧɟɦ ɨɛɹɡɚɬɟɥɶɧɨ ɜɵɫɬɚɜɢɬɶ ɩɥɚɤɚɬ ɫ 
ɢɧɮɨɪɦɚɰɢɟɣ, ɱɬɨ ɡɞɟɫɶ ɪɚɛɨɬɚɸɬ ɥɸɞɢ ɢ ɜɤɥɸɱɚɬɶ ɪɭɛɢɥɶɧɢɤ ɡɚɩɪɟɳɟɧɨ; 
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ɁȺɄɅɘɑȿɇɂȿ 
 
ɇɚ ɨɫɧɨɜɟ ɝɢɞɪɨɥɨɝɢɱɟɫɤɢɯ ɞɚɧɧɵɯ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɪɟɞɧɢɟ ɢ 

ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚɫɯɨɞɵ ɪɟɤɢ Ʌɹɩɢɧ, ɤɚɤ ɞɥɹ ɨɫɧɨɜɧɨɝɨ, ɬɚɤ ɢ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ 
ɫɥɭɱɚɹ: 

− ɫɪɟɞɧɢɣ ɦɧɨɝɨɥɟɬɧɢɣ ɪɚɫɯɨɞ ɪɟɤɢ ɫɨɫɬɚɜɥɹɟɬ 248 ɦ³/ɫ; 
− ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɫɥɭɱɚɹ ɫɨɫɬɚɜɥɹɟɬ 1663,9 ɦ³/ɫ; 
− ɦɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɞɥɹ ɩɨɜɟɪɨɱɧɨɝɨ ɫɥɭɱɚɹ ɫɨɫɬɚɜɥɹɟɬ 1898,2 ɦ³/ɫ. 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɜɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɪɚɫɱɟɬɨɜ ɛɵɥɚ ɨɩɪɟɞɟɥɟɧɚ 

ɭɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɢ ɫɪɟɞɧɹɹ ɦɧɨɝɨɥɟɬɧɹɹ ɜɵɪɚɛɨɬɤɚ ɪɚɜɧɵɟ: 
− ˖ܰ˔˕=160Ɇȼɬ; 
− Э˔˓ ˏːˑˆˎ=534 ɦɥɧ ɤȼɬ∙ɱ. 
ɇɚ ɫɥɟɞɭɸɳɟɦ ɷɬɚɩɟ ɛɵɥɨ ɜɵɛɪɚɧɨ ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 

ɫɬɚɧɰɢɢ, ɚ ɢɦɟɧɧɨ ɬɢɩ ɢ ɩɚɪɚɦɟɬɪɵ ɬɭɪɛɢɧɵ. 
ɉɪɢ ɜɵɛɨɪɟ ɬɭɪɛɢɧɵ ɛɵɥɢ ɪɚɫɫɦɨɬɪɟɧɵ ɞɜɚ ɜɚɪɢɚɧɬɚ ɉɅ40–ɚ ɢ ɉɅ40–ɛ. 

Ⱦɚɥɶɧɟɣɲɢɟ ɪɚɫɱɟɬɵ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɟɣ ɢ ɷɮɮɟɤɬɢɜɧɨɣ, 
ɹɜɥɹɟɬɫɹ ɬɭɪɛɢɧɚ ɉɅ40–ɚ ɜ ɤɨɥɢɱɟɫɬɜɟ 4 ɲɬ ɢ ɧɨɦɢɧɚɥɶɧɵɦ ɞɢɚɦɟɬɪɨɦ 4,75 ɦ. 

Ⱦɥɹ ɞɚɧɧɨɣ ɬɭɪɛɢɧɵ ɛɵɥ ɩɨɞɨɛɪɚɧ ɝɢɞɪɨɝɟɧɟɪɚɬɨɪ ɋȼ – 840/135 – 44, ɫ 
ɱɚɫɬɨɬɨɣ ɜɪɚɳɟɧɢɹ 136,4 ɨɛ/ɦɢɧ, ɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɶ 40 Ɇȼɬ. 

ȼ ɤɚɱɟɫɬɜɟ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɝɟɧɟɪɚɬɨɪɧɨɝɨ ɧɚɩɪɹɠɟɧɢɹ 10,5 ɤȼ 
ɛɵɥɢ ɜɵɛɪɚɧɵ: ɜɵɤɥɸɱɚɬɟɥɶ ɫ ɷɥɟɝɚɡɨɜɨɣ ɢɡɨɥɹɰɢɟɣ HGI2 – 17,5 – 50/6300, 
ɪɚɡɴɟɞɢɧɢɬɟɥɶ ɊȼɊɁ – 1(2) – 20/8000 ɍɁ, ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɬɨɤɚ ɌɒɅ – ɋɗɓ – 
20 – 8000/5 ɢ ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɧɚɩɪɹɠɟɧɢɹ ɁɇɈɅ – ɋɗɓ – 15. 

ȼ ɤɚɱɟɫɬɜɟ ɪɚɫɩɪɟɞɟɥɢɬɟɥɶɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ ɜɵɛɪɚɧɨ ɄɊɍɗ ELK – 14 220 
ɤȼ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɪɚɫɱёɬɚ, ɩɪɢɧɢɦɚɹ ɜɨ ɜɧɢɦɚɧɢɟ ɜɚɠɧɨɫɬɢ 
ɜɵɫɨɤɨɣ ɧɚɞёɠɧɨɫɬɢ ɪɚɛɨɬɵ ɢ ɩɪɨɫɬɨɬɵ ɫɯɟɦɵ, ɛɵɥɚ ɜɵɛɪɚɧɚ ɨɞɢɧɨɱɧɚɹ ɫɯɟɦɚ 
ɫɬɚɧɰɢɢ.  

Ⱦɚɥɟɟ ɛɵɥ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɨɫɧɨɜɧɵɯ ɡɚɳɢɬ ɛɥɨɤɚ ɝɟɧɟɪɚɬɨɪ–
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɩɪɨɟɤɬɢɪɭɟɦɨɣ ɋɚɪɚɧɩɚɭɥɶɫɤɨɣ Ƚɗɋ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: ɡɚɳɢɬɚ 
ɫɢɫɬɟɦɵ ɜɨɡɛɭɠɞɟɧɢɹ, ɡɚɳɢɬɚ ɨɬ ɡɚɦɵɤɚɧɢɣ ɧɚ ɡɟɦɥɸ ɨɛɦɨɬɤɢ ɫɬɚɬɨɪɚ 
ɝɟɧɟɪɚɬɨɪɚ, ɡɚɳɢɬɚ ɨɬ ɩɨɜɵɲɟɧɢɹ ɧɚɩɪɹɠɟɧɢɹ, ɩɪɨɞɨɥɶɧɚɹ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɚɹ 
ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ, ɡɚɳɢɬɚ ɨɛɪɚɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 
ɩɟɪɟɝɪɭɡɨɤ ɢ ɜɧɟɲɧɢɯ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ ɤɨɪɨɬɤɢɯ ɡɚɦɵɤɚɧɢɣ (I2), ɡɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɩɟɪɟɝɪɭɡɨɤ (I1), ɞɢɫɬɚɧɰɢɨɧɧɚɹ ɡɚɳɢɬɚ ɝɟɧɟɪɚɬɨɪɚ Z1<,Z2<, 
ɡɚɳɢɬɚ ɨɬ ɩɟɪɟɝɪɭɡɤɢ ɨɛɦɨɬɤɢ ɪɨɬɨɪɚ. 

ȼ ɫɨɫɬɚɜ ȽɌɋ ɜɯɨɞɹɬ:  
– ɜɨɞɨɫɥɢɜɧɚɹ ɩɥɨɬɢɧɚ ɜɵɫɨɬɨɣ 41,88 ɦ, ɞɥɢɧɧɨɣ 923 ɦ, ɨɬɦɟɬɤɚ ɝɪɟɛɧɹ 

67,20 ɦ, ɫ 3 ɜɨɞɨɩɪɨɩɭɫɤɧɵɦɢ ɩɪɨɥɟɬɚɦɢ ɲɢɪɢɧɨɣ 9 ɦ ɤɚɠɞɵɣ, ɜɤɥɸɱɚɸɳɚɹ 2 
ɡɚɝɥɭɛɥɟɧɧɵɯ ɜɨɞɨɜɵɩɭɫɤɚ ɞɢɚɦɟɬɪɨɦ 3,2 ɦ ɞɥɹ ɫɪɚɛɨɬɤɢ ɩɨɥɟɡɧɨɝɨ ɨɛɴɟɦɚ 
ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɢ ɨɛɴɟɦɚ ɩɪɢɬɨɤɚ ɡɚ ɩɟɪɢɨɞ ɨɬ ɇɉɍ ɞɨ ɍɆɈ; 

–ɷɧɟɪɝɨɝɚɫɹɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɜ ɇȻ ɜ ɜɢɞɟ ɫɬɟɧɤɢ, ɫ ɜɨɞɨɛɨɣɧɨɣ ɩɥɢɬɨɣ 
ɬɨɥɳɢɧɨɣ 3,88 ɦ.  

– ɡɞɚɧɢɟ Ƚɗɋ ɫ 4 ɝɢɞɪɨɚɝɪɟɝɚɬɚɦɢ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɶɸ 160 Ɇȼɬ 
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ȼɫɟ ȽɌɋ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɧɨɪɦɚɬɢɜɧɵɦ ɬɪɟɛɨɜɚɧɢɹ ɩɨ ɩɪɨɱɧɨɫɬɢ ɢ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɧɚ ɫɞɜɢɝ. 

ɉɪɨɟɤɬ «ɋɚɪɚɧɩɚɭɥɶɫɤɨɣ Ƚɗɋ ɧɚ ɪɟɤɟ Ʌɹɩɢɧ», ɫ ɭɫɬɚɧɨɜɥɟɧɧɨɣ 
ɦɨɳɧɨɫɬɶɸ 160 Ɇȼɬ ɷɤɨɧɨɦɢɱɟɫɤɢ ɨɩɪɚɜɞɚɧ.  

ɉɪɨɟɤɬ ɨɤɭɩɢɬɫɹ ɟɳɟ ɞɨ ɟɝɨ ɨɤɨɧɱɚɧɢɹ ɪɟɚɥɢɡɚɰɢɢ, ɬɚɤ ɤɚɤ ɫɪɨɤ ɩɪɨɟɤɬɚ 
ɫɨɫɬɚɜɥɹɟɬ 240 ɦɟɫɹɰɚ (20ɥɟɬ), ɚ ɩɟɪɢɨɞ ɨɤɭɩɚɟɦɨɫɬɢ 134 ɦɟɫɹɰɟɜ (11ɥɟɬ ɢ 
2ɦɟɫɹɰɚ).  

ɋɟɛɟɫɬɨɢɦɨɫɬɶ ɷɥ.ɷɧɟɪɝɢɢ ɫɨɫɬɚɜɥɹɟɬ 0,26 ɪɭɛ/Ʉɜɬ∙ɱ. ɍɞɟɥɶɧɵɟ 
ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹ 80648,56 ɪɭɛ/Ʉɜɬ.  

ɇɚɱɚɥɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɝɢɞɪɨɭɡɥɚ ɡɚɩɥɚɧɢɪɨɜɚɧɨ ɧɚ 2022 ɝɨɞ. ȼɵɪɚɛɨɬɤɚ 
ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɚɧɰɢɟɣ ɧɚɱɢɧɚɟɬɫɹ ɫ 2026 ɝɨɞɚ, ɱɬɨ ɫɨɤɪɚɳɚɟɬ ɨɬɪɢɰɚɬɟɥɶɧɵɟ 
ɞɟɧɟɠɧɵɟ ɩɨɬɨɤɢ ɞɚɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. ȼ 2033 ɝɨɞɭ ɞɨɫɬɢɝɚɟɬɫɹ ɬɨɱɤɚ 
ɛɟɡɭɛɵɬɨɱɧɨɫɬɢ, ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɬɚɧɰɢɹ ɫɩɨɫɨɛɧɚ ɡɚ ɫɱɟɬ ɫɜɨɢɯ ɞɨɯɨɞɨɜ 
ɩɨɤɪɵɜɚɬɶ ɪɚɫɯɨɞɵ ɢ ɩɪɢɧɨɫɢɬɶ ɩɪɢɛɵɥɶ. 
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ȼɨɞɧɨ–ɷɧɟɪɝɟɬɢɱɟɫɤɢɟ ɪɚɫɱёɬɵ 
 

 

Ɋɢɫɭɧɨɤ Ȼ.1 – Ƚɢɞɪɨɝɪɚɮɵ ɦɚɥɨɜɨɞɧɨɝɨ ɢ ɫɪɟɞɧɟɜɨɞɧɨɝɨ ɝɨɞɨɜ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.1 – ɋɪɚɛɨɬɤɚ–ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɩɨ ɩɟɪɜɨɦɭ ɜɚɪɢɚɧɬɭ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɉɟɪɜɚɹ ɢɬɟɪɚɰɢɹ  

Ɇɟɫɹɰ Qɛɵɬ Qɲ. Qɮ Qɢɫ Qɥёɞ Qɩɨɥ Qɜɞɯɪ Qɜɯɤ Qɝɷɫ Qɯ.ɫɛ Qɧɛ Vɧɚɱ d V Vɤɨɧ ZɧɚɱȼȻ ZɤɨɧȼȻ Zcɪ ZɇȻ H NȽɗɋ Nɝɚɪ 
ȿɞɢɧɢɰɵ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜ ɦ૜ ɦ૜ ɦ ɦ ɦ ɦ ɦ Ɇȼɬ Ɇȼɬ 

XI 70 0 2 1 2 65 208 130 273 0 275 6,92 0,54 6,38 63,00 61,93 62,47 30,88 31,29 74 74 
XII 42 0 2 0 5 34 348 130 382 0 384 6,38 0,90 5,48 61,93 60,40 61,17 31,62 29,25 97 97 
I 27 0 2 0 8 17 390 130 407 0 409 5,48 1,01 4,47 60,40 58,34 59,37 31,77 27,30 97 97 
II  16 0 2 0 4 10 321 130 331 0 333 4,47 0,83 3,64 58,34 56,09 57,21 31,29 25,62 74 74 
III  15 0 2 0 1 11 117 130 128 0 130 3,64 0,30 3,33 56,09 55,21 55,65 29,42 25,93 29 ɩɨ ȼɏɄ 
IV  20 0 2 0 –12 30 98 130 128 0 130 3,33 0,25 3,08 55,21 54,48 54,84 29,41 25,13 28 ɩɨ ȼɏɄ 

V 260 0 2 3 –8 263 –135 130 128 0 130 3,08 –0,35 3,43 54,48 55,49 54,98 29,42 25,26 28 ɩɨ ȼɏɄ 

VI 960 0 2 10 0 948 –820 130 128 0 130 3,43 –2,13 5,55 55,49 60,53 58,01 29,15 28,56 32 ɩɨ ȼɏɄ 
VII 253 0 2 3 0 249 –120 130 129 0 130 5,55 –0,31 5,87 60,53 61,05 60,79 29,15 31,34 35 ɩɨ ȼɏɄ 
VIII 290 0 2 3 0 286 –157 130 129 0 130 5,87 –0,41 6,27 61,05 61,74 61,39 29,15 31,94 36 ɩɨ ȼɏɄ 
IX  251 0 2 3 0 246 –118 130 128 0 130 6,27 –0,31 6,58 61,74 62,30 62,02 29,15 32,57 36 ɩɨ ȼɏɄ 
X 145 0 2 1 0 142 –14 130 128 0 130 6,58 –0,04 6,61 62,30 62,37 62,34 29,14 32,90 37 ɩɨ ȼɏɄ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 
Ɍɚɛɥɢɰɚ Ȼ.2 – ɋɪɚɛɨɬɤɚ–ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɦɚɥɨɜɨɞɧɨɦ ɝɨɞɭ ɫ ɨɤɨɧɱɚɬɟɥɶɧɵɦ ɜɚɪɢɚɧɬɨɦ ɝɚɪɚɧɬɢɪɨɜɚɧɧɨɣ 
ɦɨɳɧɨɫɬɢ 

ȼɬɨɪɚɹ ɢɬɟɪɚɰɢɹ  
Ɇɟɫɹɰ Qɛɵɬ Qɲ. Qɮ Qɢɫ Qɥёɞ Qɩɨɥ Qɜɞɯɪ Qɜɯɤ Qɝɷɫ Qɯ.ɫɛ Qɧɛ Vɧɚɱ d V Vɤɨɧ ZɧɚɱȼȻ ZɤɨɧȼȻ Zcɪ ZɇȻ H NȽɗɋ Nɝɚɪ 

ȿɞɢɧɢɰɵ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜/܋ ɦ૜ ɦ૜ ɦ૜ ɦ ɦ ɦ ɦ ɦ Ɇȼɬ Ɇȼɬ 

XI 70 0 0 1 2 67 170 130 237 0 237 6,92 0,44 6,48 63,00 62,11 62,56 30,57 31,69 65 65 
XII 42 0 0 0 5 36 305 130 341 0 341 6,48 0,79 5,69 62,11 60,76 61,44 31,35 29,79 88 88 
I 27 0 0 0 8 19 338 130 357 0 357 5,69 0,88 4,81 60,76 59,13 59,94 31,45 28,19 88 88 
II  16 0 0 0 4 12 261 130 273 0 273 4,81 0,68 4,14 59,13 57,49 58,31 30,86 27,15 65 65 
III  15 0 0 0 1 13 197 130 211 0 211 4,14 0,51 3,63 57,49 56,06 56,77 30,32 26,15 48 ɩɨ ȼɏɄ 
IV  20 0 0 0 –12 32 98 130 130 0 130 3,63 0,25 3,37 56,06 55,33 55,69 29,41 25,98 29 ɩɨ ȼɏɄ 

V 260 0 0 3 –8 265 –136 130 130 0 130 3,37 –0,35 3,72 55,33 56,35 55,84 29,41 26,13 29 ɩɨ ȼɏɄ 

VI 960 0 0 10 0 950 –821 130 130 0 130 3,72 –2,13 5,85 56,35 61,03 58,69 29,14 29,25 33 ɩɨ ȼɏɄ 
VII 253 0 0 3 0 250 –121 130 130 0 130 5,85 –0,31 6,17 61,03 61,55 61,29 29,14 31,85 36 ɩɨ ȼɏɄ 
VIII 290 0 0 3 0 287 –158 130 130 0 130 6,17 –0,41 6,58 61,55 62,30 61,92 29,14 32,49 37 ɩɨ ȼɏɄ 
IX  251 0 0 3 0 248 –119 130 130 0 130 6,58 –0,31 6,88 62,30 62,92 62,61 29,14 33,17 37 ɩɨ ȼɏɄ 
X 145 0 0 1 0 144 –14 130 130 0 130 6,88 –0,04 6,92 62,92 63,00 62,96 29,14 33,52 38 ɩɨ ȼɏɄ 
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 ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 

 

Ɋɢɫɭɧɨɤ Ȼ.2 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɹɧɜɚɪɶ) 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

 

Ɋɢɫɭɧɨɤ Ȼ.3 – Ƚɪɚɮɢɤ ɧɚɝɪɭɡɤɢ ɢ ɂɄɇ (ɢɸɧɶ) 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ȼ 
 

Ɍɚɛɥɢɰɚ Ȼ.3 – ɋɪɚɛɨɬɤɚ–ɧɚɩɨɥɧɟɧɢɟ ɜɨɞɨɯɪɚɧɢɥɢɳɚ ɜ ɫɪɟɞɧɟɜɨɞɧɨɦ ɝɨɞɭ  
Ɇɟɫɹɰ Qɛɵɬ Qɲ. Qɮ Qɢɫ Qɥёɞ Qɩɨɥ Qɜɞɯɪ Qɜɯɤ Qɝɷɫ Qɯ.ɫɛ Qɧɛ Vɧɚɱ d V Vɤɨɧ ZɧɚɱȼȻ ZɤɨɧȼȻ Zcɪ ZɇȻ H NȽɗɋ Nɝɚɪ ɗɦɥɧ 

ȿɞɢɧɢɰɵ ˏ૜/܋ ˏ ૜/܋ ˏ ૜/܋ ˏ ૜/܋ ˏ ૜/܋ ˏ ૜/܋ ˏ૜/܋ ˏ૜/܋ ˏ ૜/܋ ˏ ૜/܋ ˏ ૜/܋ ˏ૜ ˏ૜ ˏ૜ ɦ ɦ ɦ ɦ ɦ Ɇȼɬ Ɇȼɬ 
ɤȼɌ 

ɱ 

XI 89 0 0 1 2 86 149,80 130 236 0 236 6,92 0,39 6,53 63,00 62,21 62,61 30,56 31,75 65 65 46,92 

XII 56 0 0 1 5 51 288,30 130 339 0 339 6,53 0,75 5,78 62,21 60,91 61,56 31,33 29,93 88 86 63,58 

I 36 0 0 0 8 28 328,20 130 356 0 356 5,78 0,85 4,93 60,91 59,38 60,15 31,44 28,40 88 86 63,33 

II  30 0 0 0 4 26 244,24 130 270 0 270 4,93 0,63 4,30 59,38 57,92 58,65 30,84 27,52 65 65 46,49 

III  24 0 0 0 1 23 189,05 130 212 0 212 4,30 0,49 3,81 57,92 56,59 57,26 30,34 26,62 49 ɩɨ ȼɏɄ 35,35 

IV  22 0 0 0 –12 33 161,61 130 195 0 195 3,81 0,42 3,39 56,59 55,38 55,99 30,17 25,51 43 ɩɨ ȼɏɄ 31,17 

V 373 0 0 4 –8 377 –170,9 130 206 0 206 3,39 –0,44 3,83 55,38 56,66 56,02 30,28 25,44 46 ɩɨ ȼɏɄ 32,88 

VI  1220 0 0 12 0 1208 –852,4 130 355 0 355 3,83 –2,21 6,04 56,66 61,34 59,00 31,08 27,62 85 ɩɨ ȼɏɄ 61,50 

VII 385 0 0 4 0 381 –102,97 130 278 0 278 6,04 –0,27 6,31 61,34 61,81 61,58 30,56 30,71 74 ɩɨ ȼɏɄ 53,52 

VIII 304 0 0 3 0 301 –151,99 130 149 0 149 6,31 –0,39 6,71 61,81 62,55 62,18 29,37 32,51 42 ɩɨ ȼɏɄ 30,34 

IX  250 0 0 3 0 248 –78,89 130 169 0 169 6,71 –0,20 6,91 62,55 62,97 62,76 29,59 32,87 48 ɩɨ ȼɏɄ 34,72 

X 170 0 0 2 0 168 –4,05 130 164 0 164 6,91 –0,01 6,92 62,97 63,00 62,99 29,54 33,14 47 ɩɨ ȼɏɄ 34,10 ∑ Э 534 



172 
 

ɉɊɂɅɈɀȿɇɂȿ ȼ 
 

Ƚɢɞɪɨɬɭɪɛɢɧɧɨɟ, ɝɢɞɪɨɦɟɯɚɧɢɱɟɫɤɨɟ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɟ 
ɨɛɨɪɭɞɨɜɚɧɢɟ 

 

Ɋɢɫɭɧɨɤ ȼ.1 – ɉɪɨɬɨɱɧɚɹ ɱɚɫɬɶ ɦɨɞɟɥɢ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40–ɚ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 

 
Ɋɢɫɭɧɨɤ ȼ.2 – Ƚɥɚɜɧɚɹ ɭɧɢɜɟɪɫɚɥɶɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫ ɨɛɨɡɧɚɱɟɧɧɨɣ ɪɚɛɨɱɟɣ 

ɡɨɧɨɣ ɞɥɹ ɝɢɞɪɨɬɭɪɛɢɧɵ ɉɅ40–ɚ–475  
 

 

 
 

Ɋɢɫɭɧɨɤ ȼ.3 – ɋɩɢɪɚɥɶɧɚɹ ɤɚɦɟɪɚ, ɜɢɞ ɫɜɟɪɯɭ 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ ȼ 
 
Ɍɚɛɥɢɰɚ ȼ.1 – Ɋɚɫɱɟɬ ɡɧɚɱɟɧɢɣ ɞɥɹ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ ɫɩɢɪɚɥɶɧɨɣ ɤɚɦɟɪɵ 

ȼɟɥɢɱɢɧɚ  
ɋɟɱɟɧɢɹ 

ɜɯ 1 2 3 4 5 6 7 8 9 10 ɜɵɯ 

ri 8,50 8,02 7,54 7,06 6,58 6,10 5,61 5,13 4,65 4,17 3,69 3,21 

bi 4,81 4,52 4,23 3,94 3,65 3,36 3,07 2,78 2,49 2,20 1,91 1,62 

rk 4,46 4,38 4,30 4,22 4,14 4,07 3,99 3,91 3,83 3,76 3,68 3,60 
rk/ra 1,21 1,19 1,17 1,15 1,13 1,11 1,09 1,06 1,04 1,02 1,00 0,98 

ln(rk/ra) 0,19 0,17 0,16 0,14 0,12 0,10 0,08 0,06 0,04 0,02 0,00 –0,02 

ri/ra 2,31 2,18 2,05 1,92 1,79 1,66 1,53 1,40 1,27 1,14 1,00 0,87 
ln(ri/ra) 0,84 0,78 0,72 0,65 0,58 0,51 0,42 0,33 0,24 0,13 0,00 –0,1 

b·ln(ri/ra) 7,12 6,25 5,41 4,60 3,83 3,08 2,38 1,72 1,10 0,53 0,02 –0,43 
rk·ctg(γ) 16,64 16,35 16,06 15,77 15,48 15,19 14,89 14,60 14,31 14,02 13,73 13,44 

rk·ctg(γ)·ln(rk/ra) 14,28 12,52 10,84 9,24 7,71 6,25 4,87 3,56 2,32 1,14 0,04 –1,00 

mi 2,91 2,62 2,33 2,04 1,75 1,46 1,17 0,88 0,59 0,30 0,01 –0,28 
Ji 4,00 3,55 3,11 2,68 2,27 1,88 1,51 1,16 0,83 0,53 0,26 0,03 
ϕi 210,00 186,21 163,12 140,80 119,32 98,75 79,20 60,78 43,63 27,93 13,90 1,82 
ai 4,82 4,34 3,86 3,38 2,90 2,42 1,94 1,46 0,98 0,50 0,02 –0,46 
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ɉɊɂɅɈɀȿɇɂȿ Ƚ 
 

ɍɫɬɪɨɣɫɬɜɚ ɪɟɥɟɣɧɨɣ ɡɚɳɢɬɵ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɢ ɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɫɢɫɬɟɦ 

 

Ɍɚɛɥɢɰɚ Ƚ.1 – ɍɫɬɚɜɤɢ ɡɚɳɢɬ 
Ɂɚɳɢɬɵ ɍɫɬɚɜɤɢ 

ɇɚɢɦɟɧɨɜɚɧ
ɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ 

Ɉɬɧɨɫɢɬɟɥɶɧ
ɵɟ ɟɞɢɧɢɰɵ 

ɂɦɟɧɨɜɚɧɧɵɟ 
ɟɞɢɧɢɰɵ 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

 ܩ∆ܫ

Ɍɨɤ 
ɫɪɚɛɚɬɵɜɚɧɢɹ,ܫʠʟ.ʝ 

Ͳ,͵ͳ ∙  ʜ 1,42 Ⱥܫ

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɬɨɪɦɨɠɟɧɢɹ,𝐾ʡ 

Ͳ,ͷ – 

ɍɫɬɚɜɤɚ 
ɧɚɱɚɥɶɧɨɝɨ 

ɬɨɪɦɨɠɟɧɢɹ, ܫʜʡ 
Ͳ,͸ʹ ∙  ʜ 2,84 Ⱥܫ

Ɍɨɪɦɨɡɧɨɣ ɬɨɤ, ȼ ʹ,Ͳ ∙ ʝʡʠ ͸ܫ ʜ 9,16 Ⱥܫ ∙  ʜ 27,49 Ⱥܫ

ɁɁȽ 
ܷ଴ 

 ଶ ܷ଴ீ – 15 ȼ ܷ଴ଷݐ ଵ ܷ଴ଵீ – 5 ȼݐ
Ʉɨɷɮɮɢɰɢɟɧɬ 

ɬɨɪɦɨɠɟɧɢɹ, 𝐾ʡ 
1,3 – 

Ɂɉɇ ܷ > 
2ɫɬɭɩɟɧɶ ܷ஼ʟଶ ͳ,Ͷ 140 ȼ 
1 ɫɬɭɩɟɧɶ ܷ஼ʟଵ ͳ,ʹ 120 ȼ 

Ɂɚɳɢɬɚ 
ɨɛɪɚɬɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥ
ɶɧɨɫɬɢ ɨɬ 

ɧɟɫɢɦɦɟɬɪɢɱ
ɧɵɯ ɤ.ɡ. ɢ 

ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ ܫଶʠʗʒʜ Ͳ,Ͳ͹ 0,32 Ⱥ 
ɉɈ ܫଶʞʢʠʙ Ͳ,ͳ͹ͷ 0,8 Ⱥ 

ɈɌɋ I ܫଶʠ.ʖ. ͳ,ʹͺ 5,86 Ⱥ 

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵ

ɯ ɤ.ɡ. ɢ 
ɩɟɪɟɝɪɭɡɨɤ 

 ଵܫ

ɋɈ ܫʠʗʒʜ ͳ,Ͳ͹ 4,90 Ⱥ 
ɉɈ ܫଵʞʢʠʙ ͳ,ͳ 5,0 Ⱥ 

ɈɌɋ ܫଵʝʡʠ ͳ,ͷ͵ 7,0 Ⱥ 

ȾɁ ܼ < 
1 ɫɬɭɩɟɧɶ 

ܼଵ 0,105 Ͳ,ʹ͵ʝˏ ܼ˔ˏଵ Ͳ 0 Ɉɦ 

2 ɫɬɭɩɟɧɶ 
ܼଶ 0,35 0,77 Ɉɦ ܼ˔ˏଶ Ͳ,Ͳ͹ ∙ ܼଶ 0,05 Ɉɦ 

Ɂɚɳɢɬɚ 
ɪɨɬɨɪɚ ɨɬ 

ɩɟɪɟɝɪɭɡɤɢ 
 ˓ܫ

ɋɈ ܫ௉ ʠʗʒʜ. ͳ,Ͳ͹ 0,96 Ⱥ 
ɉɈ ܫ௉ ʞʢʠʙ. ͳ,ͳ 0,99 Ⱥ 

Ɉɬɫɟɱɤɚ ܫ௉ ʞʢʠʙ. ʹ,ʹͶ 2,02 Ⱥ 

Ɂɚɳɢɬɚ ɌɋɁɉ  
ɌɈ ܫʡʝ  23,48 27 

ɆɌɁ ܫʛʡʖ  3,48 4,0 
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Ɉɤɨɧɱɚɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ƚ 
 
Ɍɚɛɥɢɰɚ Ƚ.2 – Ɇɚɬɪɢɰɚ ɨɬɤɥɸɱɟɧɢɣ ɡɚɳɢɬ: 
 

Ɂɚɳɢɬɵ Ⱦɟɣɫɬɜɢɟ 

ɇɚɢɦɟɧɨɜɚɧɢɟ Ɉɛɨɡɧɚɱɟɧɢɟ 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ ȼ

/Ƚ
 

Ƚɚ
ɲ

ɟɧ
ɢɟ

 ɩ
ɨɥ

ɟɣ
 

Ɉ
ɫɬ

ɚɧ
ɨɜ

 ɬ
ɭɪ

ɛɢ
ɧɵ

 ɢ
 

ɫɛ
ɪɨ

ɫ Ⱥ
ɊɁ

 
ɉ

ɭɫ
ɤ 

ɉ
ɀ

Ɍ 
ȽȽ

 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ ȼ

–2
20

 ɢ
 

ȼ–
Ɍɋ

ɇ
 

Ɉ
ɬɤ

ɥɸ
ɱɟ

ɧɢ
ɟ 

ɒ
ɋ

ȼ 
22

0 
ɤȼ

 

ɉ
ɪɟ

ɞɭ
ɩɪ

ɟɞ
ɢɬ

ɟɥ
ɶɧ

ɵ
ɣ 

ɫɢ
ɝɧ

ɚɥ
 

Ⱦɢɮ. Ɂɚɳɢɬɚ 
ɩɪɨɞɨɥɶɧɚɹ 

  + + + + ܩ∆ܫ
 

 

ɁɁȽ 
ܷ଴ 

     + + + ݐ ଶ + + +     ܷ଴ݐ +       ଵݐ

Ɂɉɇ ܷ > 

1 ɫɬɭɩɟɧɶݐଵ + +    
 

 

2 ɫɬɭɩɟɧɶݐଶ + +    
 

 

Ɂɚɳɢɬɚ ɨɛɪɚɬɧɨɣ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɨɬ ɧɟɫɢɦɦɟɬɪɢɱɧɵɯ 

ɤ.ɡ. ɢ ɩɟɪɟɝɪɭɡɨɤ 

 ଶܫ

ɋɈ       + 

ɂɈ + +      

ɈɌɋ I 

      + + ଷݐ   +     ଶݐ  +      ଵݐ

Ɂɚɳɢɬɚ ɨɬ 
ɫɢɦɦɟɬɪɢɱɧɵɯ ɤ.ɡ. 

ɢ ɩɟɪɟɝɪɭɡɨɤ 
 ଵܫ

ɋɈ       + 
ɂɈ + +      

ɈɌɋ 

 +     ଶݐ  +      ଵݐ
  

       + + ଷݐ 

ȾɁ ܼ < 

1 
ɫɬɭɩɟɧɶ 

     + + + ଶݐ   +     ଵݐ

2 
ɫɬɭɩɟɧɶ 

      + + ଷݐ   +     ଶݐ  +      ଵݐ

Ɂɚɳɢɬɚ ɪɨɬɨɪɚ ɨɬ 
ɩɟɪɟɝɪɭɡɤɢ 

ܫ˓  

ɋɈ       + 
ɂɈ + +      

Ɉɬɫɟɱɤɚ + +      
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ɉɊɂɅɈȾȿɇɂȿ Ⱦ 
 

Ʉɨɦɩɨɧɨɜɤɚ ɢ ɫɨɨɪɭɠɟɧɢɹ ɝɢɞɪɨɭɡɥɚ 
 

 
 

 

Ƚɪɚɮɢɤ Ⱦ.1 – Ɉɩɪɟɞɟɥɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ࢂࢎࢍ૛࢝, 
 ࢝ࢂࢀࢍ

 

 
Ƚɪɚɮɢɤ Ⱦ.2 – Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ 𝑲࢏ 
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ɉɪɨɞɨɥɠɟɧɢɟ ɩɪɢɥɨɠɟɧɢɹ Ⱦ 
 

 
Ƚɪɚɮɢɤ Ⱦ.3 – Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɚ  𝒌𝒓࢔࢛ 

 

 
 

Ɋɢɫɭɧɨɤ Ⱦ.1 – Ɂɧɚɱɟɧɢɟ ɫɨɩɪɹɝɚɸɳɢɯɫɹ ɪɚɞɢɭɫɨɜ R ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɧɚɩɨɪɚ ɧɚ 
ɜɨɞɨɫɥɢɜɟ H ɢ ɜɵɫɨɬɵ ɜɨɞɨɫɥɢɜɧɨɣ ɩɥɨɬɢɧɵ 𝒑ː 
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